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PERIOD ANALYSIS AND INVENTORY CYCLES 


By RAGNAR NURKSE 


I 


A PROMINENT feature of economic fluctuations in the United States is the 
part played by changes in inventory investment, i.e. in the net flow of goods 
into or out of commodity stocks held by the business system. These changes 
accounted on the average for 23 per cent. of the changes in Gross National 
Product in the five upswings and for as much as 47 per cent. in the five 
downswings that occurred during the 20 years between the wars.! In the 
period since the war the recessions of 1948-9 and 1953-4 have been strongly 
marked each time by a cutback in inventory investment. The quarterly data 
now available show that this accounted for practically the whole decrease 
in GNP from the fourth quarter of 1948 to the third quarter of 1949, and 
again from the second quarter of 1953 to the first quarter of 1954, according 
to the last figures reported. 

The large share of inventory changes in the ups and downs of business 
activity cannot be explained without reference to the timing as well as the 
extent of the swings in inventory investment. If these swings occurred 
irregularly, their share in the fluctuations of aggregate output could easily 
turn out to be zero or even negative. In reality, net inventory investment 
fluctuates closely—more closely than we might perhaps expect—with the 
volume of activity (not with the rate of change in activity). As a rule, we 
find its maxima at or near the cyclical peaks in general business and its 
minima, usually in the form of disinvestment, at or near the troughs. After 
reaching its peak at the top of the boom, the rate of accumulation usually 
falls off, but continues positive for a while. Similarly, after the trough, 
decumulation tends to go on, though at a reduced rate, before investment 
becomes positive again in the later course of the upswing. This means that 
the total stock of goods lags substantially behind the peaks and troughs of 
the trade cycle. It is the flow of inventory investment that conforms to, 
and apparently in some sense dominates, the short-run ups and downs of 
productive activity. 

These facts, clearly brought out by Abramovitz in his study of the inter- 
war period, are characteristic of inventories and inventory investment as a 
whole. The pattern is very marked in the case of manufacturers’ and traders’ 


1 These percentages, computed from the Kuznets series of annual GNP at 1929 prices, 
are given in M. Abramovitz’s Inventories and Business Cycles (National Bureau of Economic 


Research, New York, 1950). 
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stocks, which constitute by far the greater part of the whole. Some minor 
segments, such as agricultural and mining stocks, diverge from the general 
movement. But even within the manufacturing field there is, needless to 
say, much diversity of behaviour among different types of stocks and differ- 
ent industries. The chief aim of the Abramovitz study was to display and 
explain this diversity by means of data for some individual commodities. 

The present paper takes the recurrent pattern of total inventory invest- 
ment as its starting-point and seeks very tentatively to confront it with a 
general hypothesis that might help in some degree to account for it, without, 
of course, contradicting the diversity found in particular commodity stocks. 
In this attempt some use is made of a simple form of period analysis which 
will be defended, more explicitly than before, by reference to certain tech- 
nical conditions of production and trade, and which, finally, will be com- 
bined with a consideration of modern methods of ‘inventory control’ 
increasingly used in American business. The reader will doubtless be aware 
of the limitations of macro-dynamic analysis. The main concern of this 
paper is not simply to present a stylized model but to relate it to individual 
business motives and to the observed facts, though naturally nothing more 
than a sketch can here be given.! 


II 

Consider first the role of stocks of finished consumer goods held as a buffer 
to meet unexpected changes in sales. We abstract here from price changes, 
the possible alternative means of balancing supply and demand, and ignore 
for the moment the working stocks needed in the pipelines of production 
and trade. Our first approach is an adaptation of L. A. Metzler’s well-known 
study,? which in turn was based in part on E. Lundberg’s work.® 

Let time be divided into unit periods the length of which is determined 
by the Output Lag, reflecting the time it takes to adjust the volume of 
output to a change in sales. Output decisions are assumed to be guided by 
the sales experience of the recent past. Hence production for sale (OC or 
output for consumption) in any unit period is equal to the amount sold 
(CE or consumer expenditure) in the preceding period: OC, = CE,_,. 

1 What follows is in part a development of certain points I made incidentally in a review 
article dealing with Abramovitz’s book (‘The Cyclical Pattern of Inventory Investment’, 
Quarterly Journal of Economics, Aug. 1952), from which I retain in slightly modified form 
the three numerical illustrations shown below. 

I have derived much benefit, however inadequately reflected here, from Professor J. R. 
Hicks’s comments on a preliminary oral version of this paper given in Oxford in Feb. 1954. 
At two or three points I have followed a suggestion by Professor W. J. Baumol. Throughout 
I owe a great deal to Mr. Alain Enthoven’s expert assistance and lively interest in the 
subject. Professor J. 8. Chipman has read the manuscript and offered some helpful 
observations. 


2 ‘The Nature and Stability of Inventory Cycles’, Review of Economic Statistics, 1941. 
3 Studies in the Theory of Economic Expansion (1937). 
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Business men take this to be their best guess, realizing, however, that it is 
only a guess and therefore holding stocks of finished goods. Any divergence 
of actual sales from this guess results in an unplanned inventory change, 
or passive inventory investment (VP), positive or negative. In any given 
period business men aim at reversing tosomedegree the unplanned inventory 
change of the preceding period, by stepping up output beyond, or letting 
it fall short of, the amount they expect to sell in the current period. The 
degree of reversal aimed at, «,, which is our margina! inventory ratio or 
‘accelerator’, can be partial (a, < 1), full (a, = 1), or over-full (a, > 1), 
meaning in the last case that action is taken, not only to reverse all of the 
unplanned inventory change of the last period, but also to produce a further 
quantity, positive or negative, for stock so as to alter the volume of stocks 
in line with total output and sales. Output for inventory, OV (or active 
inventory investment, VA), in each period is therefore: 

OV, = o4(CE,_,—OC,_,), 
the passive inventory change of the previous period having been 

VP. = OC,_,—CE,.,. 

For the present we assume that there is no lag of consumer spending 
behind changes in income. Income earned, Y, is entirely disposed of within 
the same unit period for consumption or saving, any income change from 
one period to the next being divided between the two in accordance with 
the marginal spending ratio, 8. The volume of consumer expenditure, or 
business sales, in any period is therefore CEH, = BY,+-k, where k is a constant 
permitting the average spending ratio to differ from the marginal—an easy 
concession to realism—and dropping out whenever we deal with differences 
from period to period. Thus output for sale is plentac 


OC, = CH,_, = Mat Sa eee (1) 
The passive inventory change is VP,_, = AY, BY, nen which gives rise to 
active inventory investment in the form of 
OV, = 0 (BY,;_1—BY,_2). (2) 
Total income created in each period will then originate from output for 
sale, output for stock, and ‘autonomous investment’: 
Y¥, = BY. +0 (BY —BY,-2) +I +4. (3) 


In an initial state of stability the second term, output for stock, is zero. 
The third, J, is taken to be a fixed magnitude subject to displacement for 
exogenous reasons. If now a once-over change occurs in J (which can 
represent government spending or foreign demand, as well as business plant 
and equipment outlays), this creates a change in income and hence an 
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unexpected change in sales, met out of stocks. Although passive inventory 
investment does not enter into income produced in each period and does 
not figure explicitly in equation (3) above, it is nevertheless an element of 
causal significance and a source of change: so long as a, is greater than zero 
it determines from period to period the rate of active inventory investment. 
Production for stock as well as for increased sale is now undertaken; and 
so the system, in all likelihood, begins to oscillate. 

With the ‘marginal’ inventory accelerator in the sense indicated,! the 
stability conditions worked out by Samuelson and depicted in his familiar 
diagram (reproduced in Readings in Business Cycle Theory, p. 268) are 
directly applicable to this case, unlike Metzler’s version (op. cit., p. 126) 
based on the average inventory ratio, which perforce ignores the possible 
area of partial reversal and so contains nothing corresponding to Samuel- 
son’s Region A where combinations of small «’s and large B’s produce, not 
fluctuation, but a steady change in income asymptotically approaching the 
equilibrium level appropriate to the new rate uf autonomous investment. 

Net inventory investment realized (VR) in each period is the sum of 
active and passive inventory investment, viz. 


VR, = VA,+VEF, = —%(BY,.—BY,-2) +BY, 1—BY,. (4) 
Now from (3) and (4) it follows that 
VR, =Y—(@¥+k)—I =(1-f¥—-I-k. (8) 


This formula implies that the peaks and troughs of realized inventory 
investment and of total income must of necessity coincide. If total income 
—that is, production—is our measure of the business cycle, as it surely must 
be, the cyclical conformity of inventory investment appears as quite in- 
evitable. The formula is indeed a tautology. It tells us that any difference 
* between saving and autonomous investment is accounted for by inventory 
investment realized in each period. Saving must be at its peak when 
income is, and so must total investment be, but as autonomous investment 
_ is kept constant the gap has to be covered by inventory investment. 

If we wish to look behind the scenes and see how this comes about, the 
accompanying numerical example may serve as an illustration. Active 
inventory investment conforms to the rate of change in output for sale, 
which tends to level off as income approaches its turning-point. But the 
passive component of inventory investment (which is negative when sales 
are going up, positive when they are declining) is affected by the slackening 
of the rise or fall of demand in such a way as to drive the net amount of 
realized inventory investment to its maximum or minimum in the peak or 
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trough period of the income series. Towards the end of the upswing, for 
example, the unexpected dispersal of goods due to rising sales is rapidly 
slowing down, so that on balance inventory investment is still going up even 
though planned accumulation is beginning to decline. In this way it is 
possible to interpret the observed cyclical pattern of inventory investment 


Effects of reversal of passive inventory changes* 
a, = 1; B= 0-6; k = 300. 














Output of con- ie: 
sumer goods niin Sadan iain Inventory investment 
For For | invest- produced spending | Passive | Active| Realized 
sale | stock | ment Y CE VP ;j VA VR 
oc OV I (OC+0V+1)| (BY+k) |(OC—CE)| (OV) |(VP+VA) 
900 0 100 1,000 900 0 0 0 
900 0 200 1,100 960 — 60 0 — 60 
960 | +60 200 - 1,220 1,032 —72 +60 —12 
1,032 | +72 200 1,304 1,082 —50 +72 +22 
1,082 | +50 200 1,332* 1,099 —17 +650 +33* 
1,099 | +17 200 1,316 1,089 +10 +17 +27 
1,089 | —10 200 1,279 1,067 +22 —10 +12 
1,067 | —22 200 1,245 1,047 +20 —22 —2 
1,047 | —20 200 1,227 1,036 +11 —20 —9 
1,036 | —11l 200 1,225f 1,035 +1 —11 —10f 
1,035 -—1 200 1,234 1,040 5 —1 —6 
1,040 +5 200 1,245 1,047 —7 +5 —2 
1,047 +7 200 1,254 1,052 —5 +7 +2 
1,052 +5 209 1,257* 1,054 —2 +5 +3* 
1,054 +2 200 1,256 1,053 +1 +2 +3 
1,053 —l 200 1,252 1,051 +2 —1 +1 


























* Peak. ¢. Trough. 


in terms that are familiar from common business experience: active and 
passive inventory changes (or whatever labels one chooses to use in place 
of these terms: e.g. planned and unplanned, desired and undesired). More- 
over, the cycle of total inventory investment realized is seen to fall neatly 
into four phases: active accumulation in the boom, passive accumulation 
after the downturn, active decumulation later in the slump, and passive 
decumulation in the revival. These terms denote, however, only the pre- 
dominant balance of forces in each phase and do not deny the presence of 
both components in varying degrees at all times during the cycle. 
Despite the resemblances between the theoretical sketch and the observed 


1 This is Metzler’s Table 2 (op. cit., p. 118), adapted in certain ways, especially so as to 
illustrate the movement of inventory investment and the interplay of active and passive 
changes that lies behind it. 
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pattern, we must keep in mind that the cyclical conformity of inventory 
investment in this model follows with absolute necessity from the assump- 
tions made. The assumptions must be either relaxed or justified. 


III 

The first deficiency to repair is the neglect of pipeline inventories. It 
is true there is something to be said for starting, as we have done, with 
stocks of finished goods. They receive the first impact of unforeseen changes 
in demand; they are the object of the passive type of inventory change; 
they generally form, not an inert cushion, but a resilient buffer which, 
though it absorbs the impact temporarily, also transmits it through its 
influence on subsequent business action. But the more or less automatic 
changes in pipeline stocks that result from changes in the flow of finished 
output for sale and for stock cannot be left out of account. For they, too, 
contribute to changes in income and hence consumer expenditure, reacting 
on business stocks of finished goods. They must be counted as part of active 
inventory investment, in addition to output of finished goods for stock. 

We now have a pipeline accelerator, a2, riding, not alongside, but on the 
back of the previous buffer accelerator «, (both being interpreted in marginal 
terms, as the ratio of active inventory investment to the change in output 
for sale in the case of «, and in total finished output in the case of «,). The 
two in combined operation are in general a more powerful source of oscilla- 
tion than a single accelerator equal to their sum would be. The Samuelson 
stability conditions are not strictly applicable to this case. The income 
series is described, no longer by a second, but by a third-order difference 
equation, shown below. Analysis of its stability, a highly complicated 
matter, need not detain us as it is of little interest in this context. What 
concerns us is the interpretation of the cyclical oscillation of inventory 
investment, not the precise limits within which combinations of the coeffi- 
cients will produce oscillation. These limits are wide enough to make oscilla- 
tion appear as the normal case for practical purposes. Nor is the exact 
boundary between damped and ever-increasing oscillations of great impor- 
tance, for it is obvious that the latter—and the former, too, for that matter 
—will in reality encounter constraints of one kind or another, such as 
monetary stringency or the full employment ceiling stressed by Hicks, and 
will not be left free to perform their antics in isolation. 

The main point here is that even in the general case now considered, 
including goods in process in the broadest sense as well as stocks of finished 
goods, the cycle of inventory investment generated by the shift in exogenous 
investment will coincide with that of total income and production. This 
may at first seem surprising since the new element added—pipeline invest- 
ment—varies of necessity with the rate of change in total output, turning 
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down (or up) before the peak (or trough) of the income cycle, and might 
therefore be expected to produce a lead in the movement of total inventory 
investment. The absolute cyclical conformity obtained in this as in the 
previous case can be explained again by reference to the passive changes. 
If the active component is strengthened by the introduction of the pipeline 
factor, so is its income effect and hence the unforeseen demand reaction on 
stocks of final products. This rationalization may sound plausible enough, 
but the simple algebra of the model shows once more that the result— 
cyclical conformity of inventory investment—is an automatic outcome of 
our assumptions. 
The added element, pipeline investment, is: 
PL, = a{(OC,+ OV,)—(OC,_,+OV,_)] 
as Oe[(1 + a )BY,,—(1 + 20,)BY,_2+ Oy BY,-s], (6) 
using the definitions given earlier for OC and OV. This represents the input 
temporarily needed or released in the pipeline when the flow of finished 
output, for stock as well as for sale, expands or contracts. It cannot be 
properly represented by, or lumped together with, output of finished goods 
for stock, as Lundberg and Metzler have done. It must be included separ- 
ately in the income equation: 
¥,= 00,4 0V,+PL,+1 
= (1 0%)(1 04g) BY-1 — (04 +g + 204 1g) BY_o to og BYstI+k. (7) 
This is obtained by inserting the expression (6) in the income equation 
used earlier (3). Here we have the troublesome third-order difference equa- 
tion. It will, however, be swallowed up easily by our formula for total 
inventory investment realized, which is: 
VR = VA+VP = OV+PL+VP; 
VR, wi ot (BY; —BY,-2) +a,[(1 -++a,) BY, -y— (i+ 20,)BY;-2+ Oy BY,_3] + 
+BY,_1—ByY, 
= —BY,+(1+-04)(1+-o)BXj_1— (04g + 049+ 202 %)BY_9+- 4 eg Ys. (8) 
As before, it follows from (7) and (8), when both sides of (7) are subtracted 
from (8), that 


VR, = ¥,—(6¥+k)—I = (1—B)¥—1—k, (5) 
so here again the maxima and minima of income and accumulation must 
necessarily coincide. 


The numerical illustration now brings in the pipeline factor and is other- 
wise built up on the same lines as before. Here the value of the two accelera- 
tors, combined with the marginal spending ratio, happens to be large enough 
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Effects of changes in pipeline stocks 
a = 1; a, = 0-5; B = 0-6; k = 300 












































Output of consumer goods Autono- siete tameae t 
of Pipe-| mous | Income & : 
For For line | énvest-| pro- |Consumer| Passive Active Realized 
sale stock Total | stocks| ment | duced | spending VP VA VR 
oc OV oT PL I  § CE (OC—CE) | (OV+PL) | (VA+ VP) 
900 0 900 0; 100 1,000 900 0 0 0 
900 0 900 0; 200 1,100 960 —60 0 —60 
960 +60 1,020 +60; 200 1,280 1,068 — 108 +120 +12 
1,068 | +108 1,176 +78 | 200 1,454 1,172 —104 +186 +82 
1,172 | +104 1,276 +50} 200 1,526*| 1,215 —43 +154 +111* 
1,215 +43 1,258 -—9] 200 1,449 1,169 +46 +34 +80 
1,169 —46 1,123 —67 | 200 1,256 1,053 +116 -—113 +3 
1,053 | —116 937 —93 | 200 1,004 926 +127 — 209 —82 
926 | —127 799 —69 | 200 9307 858 +68 —196 —128t 
858 — 68 790 —5]| 200 985 891 —33 —73 —106 
891 +33 924 +67 | 200 1,191 1,015 —124 +100 —24 
1,015 | +124 1,139 |+107 | 200 1,446 1,168 — 153 +231 +78 
1,168 | +153 1,321 +91} 200 1,612*| 1,268 —100 +244 +144* 
1,268 | +100 1,368 +24; 200 1,592 1,256 +12 +124 +136 
1,256 —12 1,244 —62 | 200 1,382 1,130 +126 —74 +52 
* Peak. + Trough. 


to produce, in response to the initial outside disturbance, fluctuations of 
increasing amplitude in total income and inventory investment. For our 
purposes, as explained, this feature of the illustration is of no particular 
concern or significance, but it is convenient in that it brings out the cyclical 

















pattern more clearly than the previous example, where the oscillation was 
strongly damped. In either case, the behaviour of inventory investment 
and of its two components appears as a characteristic mode in which the 
business system reacts to major autonomous displacements. 
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Some readers might wish to refer also to the accompanying schematic 
representation of the relations discussed, which gives as it were a bird’s-eye 
view of the system we have considered. It supplemenis both the algebraic 
formulation and the numerical example, using the same notation and 
marking the places where relations are lagged (‘—1) or governed by the 
familiar coefficients. 


IV 
Before attempting to defend the output-lag construction which forms 
the basis of this model, and which will therefore be our major point of 
interest, we must briefly indicate how some of the other simplifications of 
this approach might possibly be justified. 

1. By considering changes in the pipeline separately from changes in 
stocks of finished goods, we have reverted, in a way, to the distinction 
between ‘working capital’ and ‘liquid stocks’ which Keynes made in the 
Treatise and which ever since has led an uneasy but enduring existence, 
appearing recently in Hicks’s Contribution. It cannot give full satisfaction 
without a framework of inventory analysis in which uncertainty, obstacles 
to output adjustment, and the other conditions making for passive as well 
as active movements find their place. While it is hard to define, to do without 
some such distinction seems harder still.1 One difficulty arises from the fact 
that production is in reality divided into stages of manufacture and distri- 
bution, and is not, as the models imply, an integrated process. However, 
business men at each stage are not blind mice reacting to nothing but the 
orders coming in from the stage immediately in front. They see or try to 
see what goes on in the market at large and adjust their decisions accord- 
ingly. Thus the whole process is influenced by ‘judgements and situations 
that are likely . . . to synchronize for all sequential operations performed 
ona single major raw material’.? Asa result, thesystemiscapableof behaving 
rather like an integrated process. Nevertheless, passive inventory changes 
and attempts at their reversal occur, of course, at other stages than final sale 
to consumers. The ‘suction’ of growing demand in the upswing and the 
‘backing up’ of the output flow in the downswing can transmit themselves 
to intermediate products all along the line. But can these movements not 
be subsumed under the head of finished-goods inventories? The pipeline 
category will catch all ‘automatic’ changes in working stocks due not 

1 Observe Lundberg’s effort to do without it in setting up (op. cit., p. 200) a formula 
for inventory investment in which the replacement of finished stocks and the pipeline change 
are added together in a way that obscures the pipeline needs of output for stock as distinct 
from output for sale. Besides, his numerical example fails at one point to follow even his 
own formula and to recognize the possibility of disinvestment in the downward swing. 

? Ruth P. Mack, ‘The Process of Capital Formation in Inventories and the Vertical 


Propagation of Business Cycles’, Review of Economics and Statistics, Aug. 1953, p. 196, 
where this statement is supported by evidence from the leather and shoe industry. 
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simply to physical quantity but also to value added in the process. Within 
the business system a mere shift in stocks from stage to stage, though 
it may mean unplanned decumulation in one stage and planned accumula- 
tion in the other, cannot affect total net inventory investment realized, 
the magnitude that is to be explained. Only changes in final sales can alter 
the passive component of inventory investment without a simultaneous 
opposite change in the active component. That is why a precise separation 
of ‘liquid’ and ‘working’ stocks does not seem absolutely indispensable for 
present purposes. 

2. Our treatment of autonomous investment is debatable. There is no 
denying that an increase in fixed installations can be met from unintended 
drafts on stocks, at least of intermediate products such as bricks, cement, 
and steel if, as is usual, the plant and equipment are built to order. The 
direct income effect of the increased fixed investment may thus partly 
get lost at first and later take a cyclical form itself because of inventory 
movements in the fixed investment sphere. This complication must here be 
ignored but does not seem fatal, especially when we remember the pre- 
ponderant share of consumable output in the American economy, as well 
as the fact that our initial disturbance can come from other things than 
fixed investment (government spending or exports, not to mention possible 
autonomous changes in consumer expenditure or even in inventory invest- 
ment, as in the post-war restocking boom of 1946). 

3. The assumption that adjustment through price changes does not occur 
is a sweeping simplification. Yet prices, especially of finished consumer 
goods, do tend to be sticky for various well-known reasons. Sooner or later 
they respond, of course, to any substantial and lasting change in market 
conditions. Under the pressure of inflationary or deflationary forces the 
whole price structure will give way; but in the short run it is not perfectly 
fluid, and that is all that matters for our purpose. Price adjustment may 
indeed prove ineffective in the short run, if it sets up expectations of further 
price change in the same direction. A price cut especially will ‘spoil the 
market’ if expectations are elastic and buyers in consequence postpone 
rather than accelerate their purchases. 

4. Uncertainty and imperfect foresight, an essential part of the story, 
will be readily accepted.! There would be no need for unintended inventory 
movements if producers could foresee all changes in demand far enough to 
be able to adjust their output in advance. The output lag would then be 
of no consequence. Actually such foresight does not and cannot exist. It 

is assumed that business men, for want of a better guide, decide on current 


1 IT have had the advantage of seeing a paper, as yet unpublished, by E. S. Mills on 
‘Expectations, Uncertainty and Inventory Fluctuations’, where this point, taken for 
granted here, is rigorously worked out. 
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output in the light of recent sales experience. But they recognize the 
fallibility of this or any other guide. At least in part, inventories of finished 
goods are, in J. M. Clark’s phrase, a ‘child of uncertainty’. They are held 
because it is felt impossible to forecast future sales accurately. This being 
so, unforeseen changes in demand give rise to inventory movements which, 
though tolerated, are in themselves unwanted, and are subject to subsequent 
reversal in some degree. 

5. Any rise or fall in total productive activity affects income, and pro- 
duces reactions on stocks of finished goods through changes—which indivi- 
dual business men cannot foresee—in consumer demand. This demand 
reaction is related to the marginal spending ratio (8). It is clear from the 
structure of the model as well as from the numerical examples that the total 
swing in net realized inventory investment from peak to trough or trough 
to peak (combined with the increase in autonomous investment in the initial 
upswing), when expressed as a fraction of the corresponding change in total 
income produced, inevitably reflects the marginal saving ratio (1—f). But 
the strength of the demand reaction need not be constant during the cycle, 
as we assumed. Duesenberry! and Modigliani* have found the data to be 
consistent with the view that any fall in income creates a pressure on con- 
sumption habits, which is met to some extent by keeping up consumption 
at the expense of saving. The simplest, though admittedly not the best, way 
to take account of the cyclical irreversibility of the relation between in- 
come and consumption is to assume a lower marginal spending ratio in the 
downward than in the upward phases of the cycle: say, 0-5 in the former 
and 0-7 in the latter. As an automatic result, shifts in inventory investment 
(including the exogenous displacement in the opening phase) come to form 
a larger share in the downward (50 per cent.) than in the upward (30 per cent.) 
movements of total production—just the kind of asymmetry found in reality 
(see p. 203 above). Undoubtedly there are other explanations for the ob- 
served asymmetry. The lopsided demand reaction is an hypothesis that 
illustrates at any rate the working of our model, although it is probably not 
without some empirical significance. The Duesenberry—Modigliani ‘ratchet 
effect’ is in itself a steadying influence in recessions, but we find that it 
tends to get lost through the leakage, which it facilitates, in the form of 
drastic cutbacks in business inventory investment. 


V 
We must now stop to give fuller consideration to the particular method 
here used of dividing time into discrete intervals. This is not entirely a 
formal and arbitrary device; it can be defended on substantive grounds. 


1 Income, Saving and the Theory of Consumer Behavior (1950). 
® ‘Fluctuations in the Saving Ratio: A Problem in Economic Forecasting’, in Studies in 
Income and Wealth, vol. xi (National Bureau of Economic Research, 1949). 
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A constant output lag, uniform and coterminous in all firms and industries, 
is a violent simplification, but it stands as a representation of the relative 
stickiness that characterizes the adjustment of output to variations in 
demand. The assumption that there is some such lag, and that it is probably 
of substantial length when compared with the lag of consumer spending 
behind changes in income (which Robertson has used in a wider context of 
monetary analysis) is consistent with what we know about the cyclical 
pattern of inventory investment. But how strong is the assumption on its 
own legs? It is similar to that underlying the ‘cobweb theorem’: reactions 
on the supply side are more or less delayed while those on the demand side 
are relatively quick, if not instantaneous. 

The output lag may be said to arise from two sets of factors, psychological 
and technical. The psychological component, which may be called the ‘plan 
revision period’, is the time that elapses between a change in the rate of sales 
and a change in producers’ plans and decisions concerning the rate of output. 
Hicks (in Value and Capital) speaks of the time it takes for entrepreneurs 
‘to wake up and change their plans’. The necessary ‘wake-up time’ enters 
into the plan revision period, but it is not all. Even a perfectly alert and 
informed seller will usually need ‘some time to assure himself that what has 
occurred was other than a random fluctuation in his sales volume. Presum- 
ably, the more erratic his . . . sales, the longer it takes him to sort out the 
genuine increase from a mere random fluctuation.’! But this, too, cannot 
explain his behaviour alone. We must explicitly bring out the assumption— 
often taken for granted—that changing the rate of output generally involves 
certain costs, subjective as well as objective. To this point we shall presently 
return. 

The technical component of the lag, which we may call the ‘output adjust- 
ment period’ proper, is the time that must elapse until the decision is put 
into effect and the output change actually materializes. We need not and 
cannot list all the relevant factors. The time it takes for the ‘primary’ 
products of the soil to be processed and distributed for final use—the 
‘period of production’—is not necessarily one of them. The idea of working 
capital having to be built ‘from the bottom up’, so that any adjustment 
of finished output to a rise in demand cannot be completed before a lapse 
of time equal to the ‘production period’, loses its cogency as soon as it is 
recognized that reserve stocks of intermediate products are likely to >xist 
at the various stages so that a production increase can set in simultaneously 
and uniformly in all stages. Such reserve stocks are desired and widely held 


by business men precisely as means to flexibility in output flow.? The output 
1 Gardner Ackley, ‘The Multiplier Time Period: Money, Inventories, and Flexibility’, 
American Economic Review, June 1951, p. 357. Section II of this article contains a useful 
discussion of the output lag. 
* Gardner Ackley, ibid. 
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adjustment period therefore may be quite independent of the production 
period (though when reserve stocks are insufficient this factor may still 
become operative in upward—not downward—changes). It is in the main 
a matter of altering production schedules, including, for example, labour, 
transport, and distribution arrangements. 

Both plan revision and output adjustment thus tend to cause some delay. 
But when this is conceded, it is still not clear why the output response 
should be discontinuous instead of, as it well might be, gradual and con- 
tinuous. The assumption of discontinuity rests on the presence of costs of 
altering the volume of output: ‘set-up costs’, as we shall call them, using 
in a wider sense a term current in American business parlance. Here we 
encounter a general reason why firms are likely to be unwilling, even if they 
were able, to alter production except at discrete intervals, and why the 
most wide-awake management will not even try to adjust output con- 
tinually to changes in sales. 

The problem of set-up costs may be tackled by means of a formula used 
in distribution, but basically applicable also to manufacturing.’ A trader 
wishing to minimize his carrying and procurement costs combined will have 
to balance one against the other. Small but frequent purchases may save 
him carrying charges on inventory but will cause him greater procurement 
costs; by purchasing larger quantities less often he saves on procurement 
but increases his carrying costs. If carrying charges (R) are a constant 
percentage of inventory, and procurement costs (8) a fixed amount per 
purchase regardless of its size, the optimum purchase quantity (Q) is that 
which minimizes the sum of annual carrying charges ($QR, since $Q is the 
average inventory held) and annual procurement costs ((7'/Q)S, where T' 
is the annual sales volume or ‘turnover’ and 7'/Q the annual number of 
procurement transactions). Differentiating }QR-+(7'/Q)S with respect to 
Q and setting the derivative equal to zero, we get: 


o= Je) 


The purchase interval, measured, as a fraction of a year, by Q/7’, is seen 
to be relatively sticky, varying, notin direct proportion, but with the square 
root of 8. (Variations in annual sales volume, 7’, will affect the interval also, 
but much less, since they enter directly into the denominator of the fraction 
as well.) What happens, however, if procurement costs disappear, so that 


1 The formula has appeared in many versions in business journals ever since the 1920's. 
T. M. Whitin presents it very instructively in his paper ‘Inventory Control in Theory and 
Practice’, Quarterly Journal of Economics, Nov. 1952, and in slightly modified form in his 
book, The Theory of Inventory Management (Princeton, 1953, pp. 32 ff.). Whitin concen- 
trates, however, on the square-root relationship of sales to inventories, which we will discuss 
later, and does not bring out the particular implications of the formula that concern us here. 
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S is reduced to zero? The procurement interval, too, becomes zero. The 
practical meaning of this is that the trader goes in for continuous hand-to- 
mouth buying, synchronized as far as possible with his sales. Though the 
same simple version of the formula is not literally applicable to manufac- 
turing, it is easy to see that for a manufacturer faced with a varying sales 
volume the practical outcome of zero set-up costs is, similarly, hand-to- 
mouth output in response to all variations in sales. 

The square-root relation between Q and 7’ will concern us later, while 
the inverse one of Q and R is too familiar to require comment. It is just 
worth noting that the unit period implicit in this formula will tend to be 
shortened by a rise and lengthened by a fall in carrying charges. 

This formula makes no allowance for ‘depletion costs’, incurred (e.g. 
through loss of goodwill) when stocks run out and customers cannot be 
immediately supplied. Strictly interpreted, it implies certainty about 
future sales, so that depletion costs need not arise at all. In reality, the 
possibility of actual sales diverging from the expected is always recognized 
and leads firms to hold reserve stocks of finished stocks. Uncertainty is 
one reason for holding stocks, but evidently not the most fundamental. 
Even with perfect foresight, inventories of finished goods, quite apart from 
goods in process, will arise from the inevitable costs and diseconomies of 
output variation. In the absence of uncertainty, the precautionary motive 
for stock-holding drops out, but there still remains what can be classed as 
a transactions motive, the consequence of set-up costs. If such costs did not 
exist, it would be at least conceivable that output could be adjusted instantly 
to any change in demand, however unexpected. Uncertainty and set-up 
costs in combination create both the passive inventory movements and the 
discrete output adjustments featured in the model, the former being 
tolerated within a range set largely by the latter. 

The adjustment interval that arises from set-up costs applies to total 
output, for stock as well as for current sale. When the producer decides to 
change his rate of output, he will naturally take account of what he wants 
to do about his inventory as well as how much he has been selling and is 

expecting to sell. (Besides, we should remember that in reality a firm in one 
stage may be selling to the next stage, for both resale and stock replacement 
there.) If the output-lag construction has any validity at all, it applies to 
the two decisions being taken together. In the presence of set-up costs it 
would be unreasonable to suppose that output is adjusted at certain times 
in the light of changes in sales alone and at other times with an eye to the 
inventory position alone.} 
1 It seems therefore a little too pessimistic to say that in the theoretical sequence mechan- 


ism the reversal of unintended inventory changes ‘does not have any very determinate 
time-shape’ (Hicks, Contribution, p. 49) and ‘cannot be definitely located as to time’ 
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What can be said about set-up costs? In this paper, very little. The sub- 
ject is a big one and almost unexplored. A few remarks must here suffice. 
The higher the cost of output variation, the greater the length of the unit 
period. A constant S, independent of the extent of the output change, is 
doubtless unrealistic as a general assumption, though some components of 
S may well remain fixed. Perhaps the most acceptable simple formula 


would be: S = b6+c|OT,—OT_,|, 


where b represents those elements that do stay fixed while the second term, 
in which c is a constant and O7' is total output (for stock as well as for 
current sale), covers those that vary in proportion to the size of the output 
change. For the moment we take S to be independent of whether the change 
is up or down, but we shall find that this is likely to make a difference. 

No doubt the importance of set-up costs varies. For instance, in shoe 
manufacturing they seem to be relatively low, in newsprint production 
relatively high. But generally they are a fairly significant factor under 
modern conditions of large-scale organization and mass production. They 
must be sharply separated from the changes in average production cost 
that ensue from changes in the volume of output. They include all the well- 
known diseconomies of output variation. They account for the desire of 
business firms to stabilize their activity; without steady operation some of 
the advantages of large-scale production are lost. They may include subjec- 
tive costs which managers endure when there is frequent need for major 
output decisions or when the mental comfort that comes from a smoothly 
running plant is disturbed. In more objective forms they commonly arise 
from the hiring and training of labour, from readapting machinery, tooling 
up, rearranging assembly lines, and possibly from loss of output when plant 
has to be shut down to permit these things to be done. 

We live here in the Marshallian short period, with a given stock of equip- 
ment. We may or may not share the view that monopolistic competition 
creates widespread excess capacity. Reserve capacity, however, does gener- 
ally exist. Plants are typically built for a fluctuating world and deliberately 
endowed with some flexibility, so that output from the given equipment is 
capable of fairly wide variation.” 


(Lundberg, Studies, p. 108). Lundberg himself answers his initial doubt when he writes 
later (p. 199) that ‘decisions concerning the replacement of and addition to stocks ... are 
part of the plans of an entrepreneur when he determines the volume of production’. 

1 W. J. Baumol suggests a similar formula for an analogous problem in ‘The Transactions 
Demand for Cash: An Inventory Theoretic Approach’, Quarterly Journal of Economics, 
Nov. 1952, p. 546. 

* The point could be illustrated by a diagram (such as that first shown by George Stigler 
in the Journal of Political Economy, 1939, p. 317, and recently used e.g. in W. J. Baumol’s 
Economic Dynamics, 1951, p. 91) comparing the average cost curves of two plants. One 
curve is steeply U-shaped, the other more like a shallow bowl. One plant is the cheaper 
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The cost of output variation is likely to depend to some extent on the 
direction of the change. For fairly obvious reasons (e.g. recruitment and 
release of personnel) the cost may generally be less when the c is a 
decrease than when it is an expansion of output. The conjecture that the 
' output lag tends therefore to be shorter in the downward than in the upward 

swings of business fluctuations is in accord with the fact, observable at least 

+> since 1929, that the phase of what we have called ‘passive accumulation’ 

‘after the downturn is usually shorter and less prominent than that of 

| ‘passive decumulation’ in the revival.1 This asymmetry is not unnatural 

| when we think of set-up costs and of the other possible determinants of the 

| output lag. The technical component of the lag is likely to be unsymmetrical: 

| to stop a plant takes less time than to set it going again. We should also 

remember that the ‘period of production’ from the primary to the final 

stages operates, if at all, unsymmetrically: it can for a while hold back an 
increase in finished output; it cannot delay a decrease. 

The psychological component, too, is apt to work unevenly. If a firm 
cannot meet an increase in demand, it misses a business opportunity and 
incurs depletion costs; whereas an involuntary accumulation of unsold 
goods entails a loss of liquidity—absorption of cash reserves or resort to 
bank credit—at the very time when liquidity is most desired. Once 
liquidity is impaired and this becomes evident to outsiders, the firm’s 
survival itself may come to be threatened if creditors press for payment, 
suppliers insist on cash, and bankers become difficult. Hence the importance 
that attaches to the orthodox prescription of easy credit after the downturn. 
An elastic credit or a liquid business system is one of the more general 
assumptions of the preceding sequence analysis. In this respect a phase of 
involuntary accumulation presents some peculiar difficulties in practice. 

Once the underlying rationale of our period construction has been con- 
sidered, it is not surprising to see—as I think we can see—that the output 
lag is more conspicuous in reality than the lag of expenditure behind income 
changes. In either case it is the transmission of changes that matters. Just 

as the production period need not be the main factor in the lag between 
4 sales and output, so the income payment period does not necessarily deter- 
mine the interval that elapses between a change in disposable income and 
the subsequent change in consumer spending. In both cases this is so 
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producer within a certain range at and near the point of minimum average cost; the other 
is better for all output levels on either side of that range. The latter is in this sense more 
flexible: output can be varied widely without big changes in average cost. But here too 
it is possible and indeed probable that output cannot be varied without incurring set-up 
costs. Another attribute, therefore, of a flexible plant is cheapness of output variation. 
This is perhaps less easily combined with large-scale operation and, above all, is not neces- 
sarily related in any particular way to the shape of the average cost curve as conceived in 
the usual comparative statics terms. 
1 Cf. my remarks in the Quarterly Journal of Economics, Aug. 1952, pp. 404-6. 
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because there exist reserve stocks—of goods in the one, of cash in the other. 
Besides, even if the income period were an effective determinant, a significant 
lag could arise only from the interval between corporate profits and dividend 
payments. But changes in profits are usually mirrored in the movement of 
Stock Exchange values, which in turn can quickly affect consumer outlay. 

While the average lag between business sales and changes in output may 
be of the order of between 3 and 6 months, the consumer expenditure lag 
is almost certainly less than 3 months: quarterly figures do not reveal it.? 
This seems perfectly natural in view of the technical factors. The costs, 
delays, and inconveniences involved in altering the rate of production play 
a significant part in the relation of business sales and output. There is 
nothing quite like it on the income-expenditure side. 

We cannot go into the empirical evidence, but it is worth noting that the 
observed pattern of inventory investment itself tends to confirm this view 
as to the comparative importance of the two lags. As we have seen, a model 
sequence based on the output lag, assuming the expenditure lag to be 
relatively short or non-existent, produces cycles of inventory investment 
rather similar to those observed. A sequence based, however, on the 
expenditure lag, assuming the output lag to be short or zero, yields inventory 
investment cycles that differ systematically from the observed pattern. On 
the latter assumption we have: 


OC, = CH, = BY. +k, (9) 


meaning that output adjusts itself within the same period to consumer 
spending, which now, unlike (1) above, reflects the income of the preceding 
period with B and k as before. Because of the immediate adaptation of 
output to changes in sales, inventory investment can here occur, not in 
finished goods, but only through changes in pipeline stocks: 


VR, = PL, = o,(BY,.—B%-2)- (10) 

Income is the sum of consumable output, pipeline change, and autonomous 

vestments Y= BYrtayBh AY) +I +6. (11) 
From (10) and (11) we see that 

VR, = Y,—BY,_.—I—k, (12) 


and this will generally lead Y;,. The cyclical conformity is broken. 


1 Gardner Ackley, p. 359. 

2 L. A. Metzler, ‘Factors Governing the Length of Inventory Cycles’, Review of Economic 
Statistics, Feb. 1947, pp. 11-12, and ‘Three Lags in the Flow of Income’, in Income, Employ- 
ment and Public Policy, Essays in Honor of Alvin H. Hansen, 1948, pp. 25-28. The Duesen- 
berry—Modigliani ‘ratchet effect’ might be thought of as providing evidence of a marked 
consumption lag in recessions, but strictly interpreted it concerns the extent, and not the 
speed, of consumer reactions to income changes. 
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The income equation (11) is identical with (3) above, except that the 
accelerator is «, instead of «,. Giving a, the same value as the a, in our first 
example (p. 201), we show below a numerical sequence to illustrate the 
expenditure lag. The income series in this illustration, like the income 
equation, is the same as before, which is not surprising since we have 


Effects of expenditure lag and immediate output adjustment 
oy = 1; B = 0-6; k = 300 








Consumable Pipeline | Autonomous Income Consumer 
output change investment produced spending 
oc PL I Y CE 
900 0 100 1,000 900 
900 0 200 1,100 900 
960 +60 200 1,220 960 
1,032 +72 200 1,304 1,032 
1,082 +50 200 1,332* 1,082 
1,099 +17 200 1,316 1,099 
1,089 —10 200 1,279 1,089 
1,067 —22 200 1,245 1,067 
1,047 —20 200 1,227 1,047 
1,036 —11 200 1,225f 1,036 
1,035 —1 200 1,234 1,035 
1,040 +5 200 1,245 1,040 
1,047 +7 200 1,254 1,047 
1,052 +5 200 1,257* 1,052 
1,054 +2 200 1,256 1,054 
1,053 -1 200 1,252 1,053 

















* Peak. + Trough. 


merely replaced one kind of lag by another. The mechanism that lies behind 
it is different—and so is the behaviour of inventory investment, which now 
shows its peaks and troughs before the cyclical turning-points of total 
production. No such persistent lead is found in actual fact. Since inventory 
investment now does not follow the observed pattern, while earlier it did, 
this furnishes at least a pointer as to which lag is the more important in 
practice. The comparison does not provide independent proof that the 
output lag is a good assumption. It does tend to throw doubt on its chief 
competitor, the expenditure lag. The latter may still have its uses, however, 
in other departments of dynamic theory. 

The period analysis based on the output lag is designed here for the study 
of inventory investment. It cannot possibly apply to induced investment 
in fixed capital. Any lag that may exist in fixed investment behind changes 
in output arises from quite separate causes and will therefore be essentially 
different. The same unit period, if it is to be more than a purely formal and 
arbitrary time division, cannot serve both purposes. We have treated fixed 
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investment as autonomous. In fact, aside from the possibility that it may 
itself be swayed by the inventory cycle, it will be subject to fluctuations 
of its own. The inventory cycle might perhaps be superimposed on the fixed 
investment cycle by some device like the ingenious one which Hicks uses 
for combining induced investment in fixed capital with fluctuations in 
autonomous investment (Contribution to the Theory of the Trade Cycle, 
pp. 197-9). But this interesting track cannot be pursued within the limits 
of the present sketch. 


VI 

There remains the accelerator. We have departed from the usual approach 
by using a constant marginal inventory ratio, for finished as well as working 
stocks. The assumption of a constant average ratio between total inven- 
tories and sales or output is clearly unrealistic. The overall ratio is in fact 
very far from constant, varying inversely with the level of activity.' Is there 
any reason to think of the marginal ratio as being more stable? 

The statistical relation between business stocks and sales, when plotted 
on a scatter diagram with stocks measured on the vertical and sales on the 
horizontal axis, usually produces a gently upward sloping regression line 
pointing to a positive intercept on the vertical axis.? This is just another 
expression of the systematic inverse variation of the overall inventory ratio 
in the course of business fluctuations. The fact that a straight line gives a 
fairly good fit might at once be taken to justify our assumption of constant 
marginal inventory ratios. But the statistical picture does not truly repre- 
sent the ‘inventory function’ we are seeking. In the latter the amount of 
stocks desired by business men is related to varying output levels. In the 
former the passive type of change also plays a part. Inventories are generally 
smaller in the upswing and larger in the downswing than business men want 
them to be. In effect, the least-squares regression line fitted to the observa- 
tions is deflected from the true inventory function in a clockwise direction, 
in a way analogous to the deflexion which Hicks assumes for the consump- 
tion function in the T'rade Cycle (p. 34). 

The flatness of the regression line is not, however, entirely due to un- 
planned inventory movements, but undoubtedly reflects in large measure 
what business men want. It seems practically certain that the inventory 
desired increases in general much less than in proportion to output and 
sales. There are statistical indications to confirm this. As T. M. Whitin 


1 Abramovitz, op. cit., chap. 6. See also Survey of Current Business, Apr. 1949. The 
statement is broadly true not only of manufacturing but of business inventories as a whole, 
according to the Kuznets estimates for total inventories and Gross Commodity Product 
valued at constant prices, for the period 1919-38. 

* Such graphs have appeared from time to time in the Survey of Current Business, e.g. 
Sept. 1942, Oct. 1946, May 1948, May 1953 (though in some cases allowance must be made 
for draughtsmen’s tricks of scale). 
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points out in his paper (pp. 518-19), the inverse movement of the stock-sales 
ratio with variations in sales appears not only over time but also in simul- 
taneous comparisons between firms of different size,’ all (presumably) 
affected more or less equally by the passive type of inventory change. 
Yet it must be admitted that for want of conclusive statistical proof our 

main evidence about the probable shape of the aggregate inventory function 
is the relation which we think firms ought to pursue. And this, it seems, is 
a square root relationship. The stock of inventories needed for most pur- 
poses varies with the square root of sales. This appeared from the formula 
for the optimum purchase quantity, Q = ,/(2S7/R), of which we discussed 
earlier some implications with regard to period analysis. The size of the 
trader’s inventory depends directly on Q, which in turn depends on the 
square root of 7’, his turnover. Inventories in this case are held for a purely 
transactions motive; yet they are evidently subject to substantial economies 
of scale. The square root relationship emerges in essentially the same way 
from the calculation of optimum ‘lot sizes’ in manufacturing. Moreover, 

the size of reserve stocks—or, in American business usage, ‘safety allow- 

ances’—needed as buffers against unforeseen changes in demand, is also 
found, on probability grounds, to vary with the square root of expected 
demand.? In short, the square root relationship applies to precautionary as 
well as transactions motives of holding stocks. 


V 


Inventories 








Output 


Fig. 2. 


From all this it seems to follow that the true inventory function is in 
general something like the parabolic curve shown above. It is clear at a 
glance that this tends to justify the use of constant marginal accelerators 
in our model sequences. The marginal inventory—output ratio as measured 
by the slope of the tangent to the curve at any point can remain practically, 
though of course not absolutely, constant over wide stretches of the curve, 


7 ass T Survey of Current Business, June 1948 and Apr. 1949. 
* See chap. 3 of Whitin’s book, op. cit. 
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while the average ratio, measured by the angle of the vector from the 
origin to any given point on the curve, must undergo considerable changes 
as the volume of output is varied. In these circumstances the constant 
marginal ratio, though not by any means ideal, is likely to be a far better 
approximation than constancy of the average proportion of total stocks to 
total sales or output. A constant average necessarily implies a constant 
marginal ratio as well, but the reverse is not true. A constant marginal ratio 
over the relevant range, quite compatible with an average ratio varying 
widely and inversely with output, is therefore a less restrictive as well as 
a more plausible assumption; and it is all we need for studying the flow of 
inventory investment as distinct from the stock of inventories. 

We should bear in mind, however, that this parabolic curve represents a 
timeless, functional relationship between aggregates. If we wish to interpret 
it strictly for purposes of period analysis, we are faced with the need to 
distinguish between ‘liquid’ and ‘working’ stocks, remembering that in the 
former case, unlike the latter, the accelerator must cover production not 
only for additions to stock but also for replacement of passive changes. In 
terms of the timeless parabola it must be thought of, not simply as the 
ratio of a change in stocks to the corresponding change in output, but as 


that plus one: AV 
Oy = I+7¥° 


The accelerator, therefore, is not nearly as weak as the flatness of the 
inventory function in the higher output ranges might suggest. 

American business managers have been finding that, for objective tech- 
nical and ‘actuarial’ reasons, a higher level of activity can be comfortably 
supported with a lower average inventory ratio. This has been partly a result 
of ‘inventory controls’ introduced by scientific management experts and 
engineers in business, applying standard formulas with such modifications 
as special conditions may demand. One hears of big corporations retain- 
ing the services of individual business economists for designing inventory 
control systems suited to their needs, or purchasing such systems ready- 
made. Thus R. H. Wilson has attracted attention with the “Wilson Inven- 
tory Management Plan’ which, as Whitin reports in his book (p. 208), has 
been purchased by the General Foods Corporation and the Westinghouse 
Electric Corporation, and is being operated by these companies to their 
satisfaction. There has been a spate of business literature on the subject 
ever since the 1920’s but especially since the last war, ably summarized and 
discussed in Whitin’s book. The question is essentially one of business 
engineering or, to use the German term, Betriebswirtschaftslehre. It is hard 
to find out what firms really want in regard to their stocks, which no doubt 
are sometimes affected by decisions that do not directly or consciously bear 
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upon inventories at all.1 (But at least we know broadly what the scientific 
control methods recommend and what, therefore, business men ‘should’ 
want to do about their inventories.) 


VII 

In one way the parabolic inventory function might be regarded as a 
steadying influence, compared with the pursuit of a constant overall ratio. 
If, for example, the coefficients happen to be such that from a low initial 
output level the system begins to explode, this upsurge itself will tend to 
reduce the acceleration coefficient so that the system may after all settle 
down in a region of damped oscillation! Nevertheless, modern inventory 
management may be destabilizing in a more serious sense. It renders the 
economy highly sensitive to unplanned inventory changes. It makes for 
prompt reversal of such changes, plus generally something in addition to 
mere reversal. The action is becoming more and more automatic, responding 
quickly to built-in signals, instead of depending on the exercise of human 
judgement which even in the United States, and even with a constant 
overall ratio as its main rule of thumb, is normally somewhat sluggish. 

This type of inventory management is several stages removed from a 

stabilizing buffer-stock behaviour. It implies «, > 1; that is, more than 
simple replacement, which is the case when a, = 1; much more than the 
neutral case a, = 0, where firms may attempt, with a lag, to adjust output 
to changes in sales but pay no attention to their passive inventory move- 
ments. In this notation the deliberate buffer-stock principle would formally 
appear as a, = —1: as sales, and hence output for sale, decline, output for 
stock is increased. But in this last case the previous framework of period 
analysis no longer has any real meaning. 
In short, the spread of scientific methods of inventory control does not 
necessarily make for greater stability in the U.S. economy; perhaps rather 
the reverse. And yet the inventory cycles we have considered arise only 
from technical needs of production and trade. They are, in Metzler’s terms,? 
structural as opposed to speculative oscillations. 

Speculation has not entered into our sketch at all. It is an exciting thing 
that easily attracts attention, but only occasionally does it take on a major 
role, accentuating movements set on foot by other forces. In his study 
covering the inter-war period, Abramovitz, after some consideration, pro- 
ceeds on the assumption that ‘price speculation is not a regular influence 
of great importance’ and that ‘it may be neglected in seeking a first approxi- 
mation to an explanation of inventory movements’ (pp. 128-31). When it 
does come in, it tends to concentrate on primary products. A policy of 

1 Ruth P. Mack has stressed this point in an interesting way in her paper (op. cit.). 
an ae on Business Cycles, National Bureau of Economic Research (New York, 
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‘counter-speculation’ through buffer stocks of basic materials is not to be 
despised. But it would not eliminate the structural inventory cycle. This 
can be sufficiently troublesome even without the added disturbance of 
speculation. The American inventory recessions of 1948-9 and 1953-4 can 
hardly be viewed as the aftermath of speculative excesses. Price speculation 
did loom large in the Korean crisis of 1950-1, but it soon petered out, partly 
under the influence of government controls. 

The unruffled behaviour of fixed investment in the United States has 
been remarkable both in 1948-9 and in 1953-4,1 And yet the cycle of 
inventory investment goes on, giving us the jitters from time to time. No 
doubt something could and perhaps should be done to reduce its amplitude 
or to soften its effects, at home and abroad; for it does create instability. 
But this is no place to enter into policy considerations. Although we need 
not accept it as sacrosanct, there seems nothing pathological about this 
type of inventory cycle. In the light of the preceding conjectures it strikes 
one as something like the breathing of a giant in vigorous activity. 


1 Up to mid-1954, at any rate. 
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THE PRICE OF FUEL 
By D. L. MUNBY 





I 
It is universally admitted that ‘co-ordination’ is required in fuel policy. 
Some assumed that nationalization would automatically bring this about. 
If they bothered to read the evidence of the nationalized industries to the 
Ridley Committee,1 they might have been disillusioned by the manifest 
conflicts between the nationalized boards. Before this committee the 
National Coal Board produced proposals (a) to limit inland coal consump- 
tion to the 1951 figure ; (b) to limit the coal consumption of the electricity 
industry to the same figure, by removing from it the heating load, and by 
building new power stations to take the place of the inefficient old ones ; (c) 
to expand the production of gas, coke, and briquettes to meet the heating 
load from these sources, involving new investment here also; and (d) to 
replace old grates with efficient coal-burning stoves.? This radical policy 
was to be implemented by some ‘financial inducements’, but also by some 
direct administrative measures, as in replacing electric fires by other 
methods of heating. The British Electricity Authority’s first memorandum 
confined itself to stating some of the difficulties of the electricity industry, 
defending its policy in a number of disputed matters, and urging ‘freedom 
of choice by the consumer’ as the arbiter of policy.* The Gas Council had 
the last word in the first round and, though somewhat more modest in its 
claims for expansion than the electricity industry,‘ produced a detailed 
argument to show that gas used both less coal and less capital than elec- 
tricity for domestic heating.’ Then the fur began to fly. The B.E.A. pro- 
duced a memorandum rebutting the arguments of the Gas Council and the 
National Coal Board, and ending up with a paean of praise of electricity as 
‘one of the most powerful tools ever devised by man to raise his standard 
of life’, a pat on the back for the consumer in his wisdom, and a statement 
of the need for the stimulus of ‘healthy and fair competition . . . on a 
sound commercial basis’.* To this there were rejoinders by both the other 
two bodies,’ as well as two further memoranda by the Gas Council, on 
which the B.E.A. produced another comment,® all of which provided a 

1 Report of the Committee on National Policy for the Use of Fuel and Power Resources, 
Cmd. 8647, Sept. 1952. We shall refer to it as ‘R.’ and give page references. 

® R. 126-7. * R. 129-33. 

‘ The B.E.A. claimed that electricity was more efficient in the use of fuel in lighting, 
cooking, water heating, and space heating (R. 132). The Gas Council merely referred to 
cooking, laundering, hot-water supply, and space-heating in the private dwelling, and was 
prepared to admit that there were fields in which gas was not the most efficient fuel (R. 135). 


5 R. 134-46. ® R. 159 and 147-61. 7 R. 178-9, 196-9. 
8 R. 162-77, 180-95, 200-3. 
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considerable amount of useful information about domestic fuel costs, and 
also fascinating evidence of the barely polite relations between these 
public bodies. 

To those who think that co-ordination is an administrative matter, it is 
obvious that a bad series of mistakes were made when nationalization took 
the form it did in the fuel industries, and, similarly, when in the case of the 
Transport Commission, various specialist executives were appointed. The 
evidence of the T.U.C. to the Ridley Committee was dominated by regret 
at the failure to ensure co-ordination in fuel and power, which they thought 
might be ‘partly due to lack of sense of urgency, but is largely due to an 
organizational deficiency’. Though ready to suggest price changes to 
restrict peak use of electricity, they were not ready to apply this to coal,® 
were somewhat sceptical about consumers’ choice,* and their main remedy 
consisted in the appointment of a Fuel and Power Council to co-ordinate 
the three industries. If this is the tendency of the left wing, the right wing 
has no better policy. The Memorandum of the Federation of British 
Industries made a bare reference to the fact that domestic prices of gas and 
electricity ‘may not reflect thermal efficiency ’,* and otherwise looked to 
the Ridley Committee to promote an authoritative ‘policy aimed at 
promoting the choice of tho most efficient fuel for each main category of 
use ’.”? The government has likewise shown little signs of belief in the price 
mechanism, either in the field of fuel policy or in that of transport,’ and 
has preferred to advocate ‘competition’, whether or not it would lead to a 
rational solution.® 

Into this situation the report of the Ridley Committee introduced the 
traditional, but now somewhat revolutionary, suggestion that pricing policy 
was the key to the problem, and that national fuel policy should aim to 

1 e.g. The Gas Council ‘cannot .. . support the view . . . that the welfare of the electricity 
supply industry is an end in itself’ (R. 196). Later: ‘The sources from which the Council’s 
calculations are derived are stated in its evidence. The basis of the figures now given by 
the British Electricity Authority . . . is not known to the Council.’ ‘The British Electricity 
Authority begins and ends its Observations with insistence on the principle that consumers 


should have freedom to choose. . . . [After quoting some detailed practices] Such practices 
hardly seem consistent with the principle professed’ (R. 199). 

8 R. 227. § R. 222. 

* R. 224. ‘However desirable consumers’ choice may be in principle, the fact that our 
fuel and power resources are limited means that individual likes and dislikes may at some 
points have to be over-ruled by the needs of the community, and the general availability 
of alternative fuels limited.’ 

5 R, 227-8. 

® R. 214. There seems no reason why prices should reflect thermal efficiency unless we 
believe in a coal standard of value. 

7 R. 211. 

® As expressed in its failure to carry out the recommendations of the Ridley Committee, 
and in its deliberate flouting of the Transport Tribunal in the matter of railway fares in 1952. 

® It is often forgotten that ‘competition’ is in itself entirely objectionable, and is only 
desirable as a means to certain ends (e.g. efficiency, correct allocation of resources, greater 
effort, &c.). ‘Co-operation’ is at least a virtue in its own right. 
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meet demands ‘for the different fuel and power services, when those ser- 
vices are sold at prices which closely correspond to the relevant costs of 
production and distribution’. More recently Mr. Little has gone over the 
same ground and produced a lively critique of fuel policy in terms of pric- 
ing policy, which, though critical of the failure of the Ridley Committee 
‘to give the emphatic lead which the evidence before it justified’, is on 
broadly similar lines.? A cursory reading of Mr. Little’s Critique of Welfare 
Economics might have led one to suppose that the path of wisdom for 
economists in the future would be to eschew making any policy recom- 
mendations (at least on the basis of economic principles). A more reason- 
able conclusion might have been that economists could now feel freer to 
recommend policies taking a wider sweep of considerations into account 
than the scholastic principles of what had become ‘a very stuffy subject’.® 
Mr. Little has proceeded to show by practical example that it is possible to 
apply economic principles to day-to-day problems. In this field it is prob- 
able that the broad mass of economists would be in agreement with his 
general thesis about the application of pricing policy to fuel and power. It 
is important that this agreement should be made known, if it exists, as, in 
spite of the effectiveness of his loud blasts, it is unlikely that much atten- 
tion will be paid by the National Coal Board, the electricity industry, and 
the government to his recommendations, as they have already largely 
neglected the less forthright, and more tentative, proposals of the Ridley 
Committee. We shall discuss the relative merits of the proposals of 
Mr. Little and of the Ridley Committee and deal with some of his argu- 
ments and calculations. Although there may be some critical comment on 
points of detail, it must be borne in mind that we are in general agreement 
with his thesis and his main proposals, and entirely approve his unmasking 
of the absurdities to which public authorities are driven ‘in defence of 
indefensible positions. He has performed a valuable service in applying 
the subtlety of his mind to unravelling many of the confusions that abound 
in this field. 


II 
That there is an excess demand for coal at present prices, and that the 
unlikelihood of the Coal Board’s being able to meet demands within the 
foreseeable future will lead to a continuance of domestic coal rationing and 
a failure of exports to expand adequately, if nothing is done, is generally 
agreed.‘ There is no dispute anywhere about the urgency of fuel economy. 


yee 

® The Price of Fuel, by I. M. D. Little (Geoffrey Cumberlege, Oxford, 12s. 6d.), p. ix. We 
shall refer to it as L. with page references. 

* Review by K. E. Boulding in Economica, May 1951. 

* R., chap. iii; L., chap. ii. 
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Dispute arises over the appropriate price policy to be followed in the cir- 
cumstances. Half the Ridley Committee were against any rise in the price 
of coal, the other half advocated a price rise of £1 a ton. Mr. Little pro- 
poses a further rise on the average of 10s. to 15s. over and above the 5s. 
price rise since the Ridley Report, ‘an average price rise of 25 per cent. at 
most’.? 

But the apparent agreement about the figures masks a divergence of 
analysis and estimates. The Ridley Committee argued that it would require 
a price rise of £3 a ton to eliminate rationing, but that the market price 
would fall as new pits came into operation and output increased. They 
estimated that at present there is a gap of 15s. or more a ton between 
average and marginal costs, taking these ‘for practical purposes’ as the 
costs of the 7 million tons produced at greatest loss, but that this gap would 
widen to £1 a ton as output increased. The half of the committee which 
wanted to follow the principle of marginal costing advocated raising the 
price by £1 a ton so as to avoid the disadvantages of a sharp rise in price 
followed by a later fall, disadvantages which Little admits.’ They accept 
the continuance of coal rationing for some time to come. 

Little, on the other hand, ignores the relationship between marginal and 
average costs and bases his argument on the need to sell coal at prices no 
less than the export price (which he thinks not too high) and sufficient to 
eliminate rationing.‘ His estimates are based on the assumption that the 
price of non-export grades will go up ‘to a point which equates supply and 
demand’, and he clearly envisages the end of rationing.5 

How does he think this will come about with such a small price rise? 

1 R., chap. iv. 2 L. 29. 

* R. 15-16; L. 8-10. The argument in the Ridley Report is not very clear. In situations 
like the present a free-market price may well be above marginal costs, in the sense that, 
if it could obtain more labour or could sink more pits, the Coal Board could produce the 
extra coal at costs not very much higher than those of the highest cost pits at the moment. 
The Ridley Report seems to imply that the free-market price must always be the same as 

the marginal cost price. Thus, in para. 62 the committee writes: ‘On a strict interpretation 
of marginal cost pricing, there would in present conditions heve to be @ very sharp increase 
in the price of coal—say £3 a ton at the pithead—to equate ‘unrationed’ demand with 
available supply.’ In para. 63 they say: ‘Those members who advocate marginal cost pric- 
ing would not push the argument so far as to relate price to short-run marginal costs in the 
present coal shortage.’ It is clear that the £3 a ton increase is considered as a price equili- 
brating supply and demand. The words I have put in italics suggest that it is also the mar- 


ginal cost price, but in para. 61 they argue that the relevant gap at present is 15s., and that 
it will increase to £1 (para. 63). No doubt the supply/demand price is meant when they talk 
about ‘short-run marginal costs’. 

* L. 28-31. 

5 L. 30-31, 42-43. On pp. 8-10 and 50-53 he argues against following the free-market 
policy to the extent of allowing temporary fluctuations in price. This seems reasonable in 
terms of cyclical or very short-term fluctuations. What is more doubtful is the use the 
Ridley Committee made of the argument, which Little seems to follow, when he accepts their 
argument and pleads for ‘administered price rises’. But in practice he seems to think his 
once-for-all price rise will meet the situation, and specifically talks in terms of ‘a sudden 
jump in price’ to the new level (p. 39). 
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He nowhere explicitly discusses the elasticity of demand, nor does the 
Ridley Committee devote much attention to the question.1 The actual 
excess demand for coal is not great, perhaps about 4 million tons net 
required by households, or 64 per cent. of domestic consumption, and less 
than 2 per cent. of total home consumption.? What evidence is available 
suggests that the elasticity of demand is not high,’ and the Ridley price 
increase of £3 per ton may well be necessary to eliminate rationing. But 
Little is not only relying on the increase in price to eliminate the excess 
demand. He wants to use some of the surplus received from the rise in 
price to provide efficient solid fuel appliances so as to displace old-fashioned 
grates, perhaps within 3-4 years. The complete elimination of these grates 
would save 11 million tons of coal, if no higher standards of heating were 
demanded, and Little suggests that 3-4 million tons would be saved in 
any case, and perhaps 11 million tons with the price increase of 20-25 per 
cent.‘ If we accept the estimate of 3-4 million tons saving, the combina- 
tion of the two policies would probably suffice to eliminate rationing, but 
it is unlikely that there would be much saving of coal on existing usage.® 
Little seems to have forgotten about the excess demand at this point, or to 
be assuming a fairly high elasticity of demand, without adequately facing 
the possibility that this may not be in accordance with the facts. 

Little deals in turn with the arguments of the half of the Ridley Com- 
mittee that objected to a rise in coal prices and successfully demolishes 
them, laying most weight on the possibility of demands for higher wages 
for miners, which he is prepared to grant to some extent.* He convincingly 
argues that the low prices in an inflation provide some of the worst distor- 
tions to the economy, and shows that in this case some of the surplus accruing 


1 Little (39-40) rightly attacks the Ridley Committee for suggesting that, an increase in 
coal prices to industry will lead to no greater economies, and that ‘the present level of coal 
prices is already high enough to give a strong incentive to fuel efficiency’. This argument 
implies some degree of elasticity of demand for coal in industry. 

2 L. 3, using estimates from the Ridley Committee and Coal Utilization Council. 

§ K. 8. Lomax, ‘The Demand for Coal in Great Britain’ (Oxford Economic Papers, Feb. 
1952). Mr. Lomax estimates from fragmentary data that a price rise of 1 per cent. for 
domestic coal would lead to 0-16 per cent. decline in demand in the pre-war period (p. 64). 
These estimates suggest an excess demand of 10 million tons in 1948 (p. 65). In 1951 
domestic and commercial users burnt 37} million tons of coal. If the excess demand is 
rightly estimated at about 4-5 million tons, and if the pre-war elasticity applies, it would 
suggest that a price rise of 60-75 per cent. would be needed to provide equilibrium with 
present usage of coal, or a higher price rise if the excess demand is underestimated. Reckon- 
ing domestic coal at about £5 a ton, the Ridley Committee estimate involves a 60 per cent. 
price rise (£3), as compared with Little’s 20 per cent., and seems roughly right, though this 
argument assumes that all the saving is done by domestic consumers. 

* L. 119-26. 

5 Using Lomax’s figures, a 25 per cent. increase would lead to a 4 per cent. decrease in 
demand. 4 per cent. of 38} (42—34) is 14. Total saving of coal = 5 million tons, i.e. a bare 
million tons on existing usage, again ignoring industrial savings, which do not come into 
Little’s argument at this point. 

° L. 31-43. 
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to the Coal Board and government could be redistributed in the form of 
increased allowances and pensions. He challenges those enemies of food 
subsidies who acquiesce in low coal prices with the statement that ‘almost 
certainly the waste caused by rationing food and selling it below a free 
market price is much less than that caused by selling coal at less than 
market price’.! But he probably underestimates the irrational responses 
that a rise in coal prices would produce, though he is prepared to ‘take the 
risk that some slight turn of the inflationary screw might result’ .? 

The price of coal must be raised. It is impossible to say by how much, 
y and probably unwise to try to estimate it. Coal is not a homogeneous 
commodity: the varieties of quality are confusing enough, and in addition 
each local sale of coal includes a different mixture of pit costs, transport 
costs, and distribution costs. If prices are to be raised appropriately, the 
changes will be far from uniform, and different parts of the country will 
suffer differently. The rise will be no less than Little recommends and 
probably more in many parts of the country, but the distortions of local 
coal prices that have resulted from the many years of equalization must be 
ended sooner or later, and the sooner the better. We will discuss these 
local differences later. 

In attacking the proposal of half the Ridley Committee to raise coal 
prices by about £1 a ton in order to relate prices to long-run marginal 
costs, Little states: ‘It is important to be clear about the point of making 
price equal to marginal cost. So long as demand is in excess of supply it 
has no point or theoretical justification at all. Thus its advocates are look- 
ing forward to the day when supply and demand are equated. If and 
when that occurs the whole object of making price equal to marginal cost 
is to secure the right output. This makes clear the total irrelevance of 
marginal cost at present.”* This is surely misleading. The important point 








1 L. 37. 

2 L. 38. Strangely enough for one who has shown himself so sensitive to changes in 
distribution of income, he is a little cavalier on this aspect of his proposals, arguing that 
‘real incomes would not be reduced . . . because the whole of the proceeds of the increased 
price would be paid out again, either via subsidies on appliances, or increased allowances and 
pensions, or increased mining wages’ (p. 36). To the extent that miners, pensioners, those 
with large families, and the sick would benefit, others must suffer, except to the extent 
that they gain from the improved appliances. The benefits and losses will be spread un- 
equally, though no doubt Little’s proposals are broadly fair. But it is precisely the unequal 
distribution of benefits and losses that creates political trouble and deters politicians from 
action. It is not wise to mask the issues by slurring these differences. 

® The politicians’ argument that a group which has benefited for many years at the expense 
of the rest of the community has a prescriptive right to continue to benefit would prevent 
the rational use of the price system at all. This argument lies at the back of the refusal of 
the government to allow season tickets to be raised by a more than average percentage in 
1952, and the tenderness shown to beneficiaries of the 1915 Rent Act, and can also be seen 
working in such matters as doctors’ salaries. This is the ‘new feudalism’. Coal prices were 
raised on 3 May 1953 by varying amcunts, averaging about 4s. for large coal, but this is 
clearly insufficient. “LL. 7. 
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is that price should not be less than marginal cost under any normal cir- 
cumstances.! Little himself uses this argument: ‘In other words, a reduc- 
tion of one ton in output would have saved in resources at least £1 more 
than the revenue obtained from its sales at home. . . . At least we seem on 
the whole to have avoided charging much less for export than it has cost 
to dig the coal up.” Similarly in his discussion of the price to be charged 
for peak electricity, the argument is conducted in terms of ascertaining the 
proper cost of peak electricity, not of equating supply and demand.’ There 
may be cases where we do not want to let prices rise to the full market 
price and prefer to maintain rationing, not that, in my view, this is valid 
in the case of coal. But there is still an independent case for refusing to 
allow it to be sold at less than marginal cost—this is the argument of the 
marginal cost school of the Ridley Committee—on the grounds that some 
buyers may be better pleased to buy other goods when price is raised to 
marginal cost levels and should be encouraged to do so. Little himself 
implicitly makes the point on the last page of the book.‘ 

Little gives reasons to show that the Ridley Committee over-estimated 
the difference between marginal and average costs in equilibrium, which 
it put at £1 a ton.5 One of the most important points is that coal comes 
from a variety of pits in different places, and that coal costs must be 
weighted by consumption at all the different points. It is thus impossible 
to take the costs of the pits with the largest losses and to assume that these 
losses measure the marginal costs of coal. It is not the case that extra 
coal must come from the highest cost pits, and it is a combination of pit 
costs and transport costs that is relevant to determine the marginal costs 
of coal in any particular area. Whereas the Ridley Committee estimated 
the present divergence between marginal and average cost as 15s. per ton, 
and the long-run one as £1, Mr. Little gives figures of 20s. to 30s. today, and 
not more than 10s. in the long run.* But all these estimates of averages are 
rather academic, as we have seen above, and attempts to gauge the long- 
run situation are liable to be proved wrong and not very useful in practice. 


Ill 


When we turn to electricity, serious questions arise about prices at peak 
hours, and as to how much encouragement should be given to space-heating 
by electricity. Little has no difficulty in disposing of the arguments of the 
British Electricity Authority against attributing special costs to peak 


1 We assume with Mr. Little (p. xiii) that most products are sold at more than marginal 
cost, the only exceptions being those of certain monopolies and nationalized industries, such 
as the fuel and transport industries, or special cases, such as housing. 

* 2.2. 

5 e.g. 58-59, 66, 98. There is the complication here that cost depends on the rate of 
demand, which itself varies with the price, so that cost depends on the price charged (p. 58). 

‘ L. 194. 5 L. 10-16. ® R. 16; L. 15. 
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users. The Ridley Committee concur in the view that peak current is 
sold below cost, and that steps should be taken to discriminate between 
electricity sold at peak and non-peak hours (largely, if not entirely, a 
problem of the domestic user).2 The Ridley Committee is cautious in its 
proposals, partly because of doubts about the cost of peak-hour metering 
or limiting devices, though it is insistent that practical tests should be 
made.* Little is less doubtful, and argues that the gain is sure to outweigh 
the loss if peak-hour meters are installed on a reasonable basis. Much 
depends on the cost estimates involved, and the disturbing fact is that 
some of the important evidence is not available, and was not available to 
the Ridley Committee, not only because it has not been collected (though 
it seems that the B.E.A. is not very keen to collect information on matters 
of economic importance if the results could be used against it), but also 
because the B.E.A. has not seen fit to publish it.5 

Little uses the Ridley Committee estimates of costs for space-heating, 
cooking, and water-heating by different methods, but adjusts them for his 
own purposes.® The main differences are as follows: 

1. The Ridley Committee produced two estimates of the cost of space- 
heating by electricity, at the peak and at the off-peak, on the assumption 
that the fire was used only at the peak or continuously outside the peak. 
The peak estimate involves an estimate of the number of peak hours in 
the year (780), but avoids the need to estimate diversity.’ The standard 
used is that of continuous heating in a new house, for 10 hours a day each 
winter week, a total of 1,820 hours, and the Ridley Committee compares 
the costs of electric space-heating with those of gas, coke, and coal in a 
variety of appliances.® Little, on the other hand, while adopting the 
standard of continuous heating used by the Ridley Committee, assumes, 
for his first case, that the electric fire will be used all the time, so that the 
capital costs are spread over a larger number of hours usage. Thus his 
estimate lies between the Ridley peak and off-peak estimates. At the same 


1 L., chap. v. 2 R. 26-29, 34-35, 57-60. * R. 59. * L. 99-107. 

5 The key point here is ‘diversity’ (L. 68; R. 87; 1952-3 B.E.A. Report, paras. 243-6). 
It is interesting that the B.E.A. has concentrated on the analysis of domestic cooking and 
water-heating loads, though it is the space-heating load that raises the major issues of 
policy. 

° L., chap. vi, Apps. A and B. 

7 R. 30-33, 73-99. Diversity is measured by ‘the relationship of the total simultaneous 
load of the new demands on the system at peak periods to the sum of the new demands at any 
time during peak periods’ (R. 87). A total lack of diversity, i.e. continuous usage of equip- 
ment, has a measurement of 1; where only a percentage of the equipment is turned on at a 
given time, diversity is measured by the inverse of this fraction, i.e. by some number above 1. 
Little somewhat confuses his discussion by sometimes talking about ‘zero diversity’, and 
sometimes using the number 1, to mean the same thing (105, 169, 186). 

® R. 31, Table V. In Table VI it gives costs of complete fuel services with different 
combinations of fuels. It gives no detailed estimates of cooking and water-heating costs, 
or of the costs of less than continuous space-heating, though it outlines a good deal of the 
data necessary for making estimates. 
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time he also introduces estimates for semi-continuous and intermittent 
heating (910 and 200 hours per annum); for these he requires the out-of- 
date and unreliable estimates of diversity.1 His figures are more realistic 
and more useful, if less accurate, than those of the Ridley Committee, who 
tried to avoid having to make hazy guesses by introducing unrealistic 
assumptions—a rather doubtful procedure. 

2. There is a problem in gas costs of allocating expenses to gas produc- 
tion and coke and other by-product sales. The Ridley Committee allo- 
cated the thermal loss of carbonization to gas on the following grounds: 
‘Coke is only a by-product of the normal gas works and there is a close 
substitute immediately available in the form of coal. Where, however, the 
production of coke is the main object, as it is with coke ovens producing 
metallurgical coke, the thermal loss should be debited to the coke and any 
gas produced is treated as a by-product.” Little regards the allocation as 
‘arbitrary’, and comments that the committee’s argument ‘on the grounds 
that coke is only a by-product’ is ‘from terminological convention’ and 
‘is not relevant to the problem of the real cost of gas. Real issues should 
not be decided by conventional word usage!’ It does not seem that this 
is a fair account of the above argument, which is similar to the argument 
that he himself uses to justify allocating the main household installation 
cost of electricity to lighting and not to space-heating,* or the local gas 
distribution costs and general and administrative charges to cooking.5 

Little’s constructive procedure is valuable, and consists in comparing the 
combined costs of providing space-heating by gas and coke together, in 
the proportions 33 to 70, which represents the relative proportions of gas 
and coke produced by a ton of coal. He then compares the relative costs 
of space-heating by coke/gas, coal/electricity, electricity alone, and coal. 

The conclusions of the Ridley Committee from their estimates were 
limited. From their cost estimates of continuous space-heating they con- 
cluded :* 

119. (a) it may be misleading to assess the relative advantage of different methods 
of continuous room heating solely in terms of either coal or of capital costs, 
because of the many other relevant factors ; 

(6) if all costs were taken into account the more efficient types of solid fuel 
fires would seem to provide a cheaper form of continuous room heatir.g than 
electricity, gas or old-fashioned open coal fires; this relative cheapness 
would be accentuated by an increase in the price of coal ; 


(c) even if the total costs shown in Table V were accurately represented in the 
prices an individual had to pay for room heating, it would not follow that 


1 L., App. B. 3 2. 7. 5 L. 163. 

‘ Ibid. ‘That required in order to provide for light . . . since it is assumed to be essential, 
mu.t be incurred in any case.’ 

5 L. 167, 175. In the case of net income from by-products other than coke, he follows 
conventional practice by deducting them from the cost of gas supply (p. 166). 

® R. 30-32. 
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he would choose the cheapest form of heating ; he might well prefer to pay 
a higher price for the service of his choice. For example, there is a tradi- 
tional preference in this country for the open fire method of room heating, 
and this tells heavily against the stove and central heating ; 

(d) the capital costs of production and distribution may form a high proportion 
of the total cost of peak hour electricity, but for electricity used at off-peak 
hours, and for gas, their relative importance is much less ; 

(e) electricity supplied during peak hours under present domestic tariffs costs 
much more than the price charged. 

120. Similar conclusions to (a), (c), (d), and (e) above would apply to comparisons 
of the total costs of supplying other domestic fuel services. 


From the estimates of total fuel expenditure by various methods, they 
concluded :! ‘(a) The exclusive use of one fuel to provide all heating ser- 
vices is more costly than when two or more fuels are used. (b) Solid fuels 
are an economic means of providing the main winter room-heating and 
water-heating services whatever other fuel is used for summer water- 
heating or for cooking. (c) The cost of housework somewhat reduces the 
relative advantage of the systems using solid fuels.’ 

Little is more dogmatic and less sympathetic to the consumer. He first 
concludes that ‘the ordinary open fire must be regarded as a harmful 
anachronism’ (as it doubles the cost of heat to the community as compared 
with ‘the best type of modern fire’), that the ‘all-electric estate is an 
abomination’, and that ‘it is worth while laying on gas in the large majority 
of cases’.2 Thus he satisfies himself that houses should generally be built 
with all three services provided for the consumer to use.’ He then com- 
pares the real costs of providing fuel services in different ways with the 
actual costs the householder has to pay. He finds that gas/coke is 12 per 
cent. cheaper in real resources (18 per cent. for fuel costs only) than elec- 
tricity/coal for continuous heating, whereas to the householder it is 10 per 
cent. more expensive (7 per cent. in terms of fuel costs) ; for semi-continuous 
heating it is 3 per cent. (10 per cent.) cheaper, but 12} per cent. (7 per cent.) 
dearer to the householder; and for intermittent heating 17 per cent. (42 
per cent.) cheaper, but 36 per cent. (7 per cent.) dearer to the householder. 
His comment is: ‘These are surely serious divergences. The householder 
is firmly persuaded by present prices to adopt forms of heating which are 
not in the national interest. . . . It is hard to imagine that much more 
serious divergences than these exist in the economy.” (The divergences 
are much less important in the fields of cooking and water-heating.) The 
serious effect of these divergences Little sees in the use of electric fires for 
space-heating and the expansion in their use since the war.® His proposals 
for time-of-day tariffs would, he believes, ‘fairly rapidly kill most electric 
space-heating’,* though he is not in favour of outlawing the electric fire 


1 R. 33. 2 L. 86. 3 L. 87. ‘ L. 88-90. L. 91-92. ° L. 102. 
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or introducing load-limiters on the French system,! but prefers to use the 
price system. 

First, there is exaggeration as to the seriousness of these divergences in 
prices. Far more serious divergences occur in the case of transport costs. 
Thus main-line express trains cost rather over half what a long-distance 
coach service does per passenger-mile, but the traveller has to pay three 
times as much. A branch-line service by train costs about 25 times as 
much as a country bus service, and the passenger is charged only 50 per 
cent. more—the price representing about a tenth of the cost.2 The fact 
that we put up with these absurdities is no excuse for the comparatively 
minor absurdities of fuel policy, but it is important to see things in some 
perspective. It may well be that some goods sold by private enterprise 
show as large price discrepancies as do the products of the fuel industries. 
Do the relative prices of cotton, rayon, and woollen goods reflect the exact 
differences in cost? 

Secondly, there is exaggeration as to the effects on consumers. The 
householder who uses electricity/coal for continuous space-heating rather 
than gas/coke spends 1-34d. per room hour, whereas the real costs of gas/ 
coke are 1-30d. per hour. On a year’s working, he would save 6s. 1d. from 
the change. If he paid the real cost for the electricity/coal combination, 
namely 1-49d. per hour, he would have to pay an extra 22s. 9d. per year, 
or 103d. per week in the relevant 26 winter weeks. If prices were in 
accordance with costs, a person changing from electricity/coal to gas/coke 

for continuous heating would gain 28s. 10d. per year, or 1s. 14d. per week. 
All the relevant gains and losses are set out in the following table.* The 


Space-heating: Costs per Room 





Inter- 
mittent 
Per year | Per week | Per year | Per week | Per year 


Continuous Semi-continuous 








Gain by shifting from elec- 
tricity/coal at present 
prices to — at real 


cost ; 6s. 1d. 3d. 2s. 3d. ld. (4s. loss) 
Loss from paying real cost of 
electricity /coal = 228. 9d. 103d. 1s. 6d. id. 10s. 


Gain by shifting from eleo- 
tricity /coal to _ at 
real costs : 288. 10d. | 1s. 1fd. | 38. 94d. 13d. 6s. 




















only figure that seems at all significant is the gain to be achieved from 
turning to gas/coke from electricity/coal for continuous heating when 


1 L. 110. 2 Report of British Transport Commission, 1950, p. 71. 
5 This is calculated from Little’s Table II (p. 89) given in terms of pence per hour. 
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prices represent real costs. But 1s. 14d. a week per room during the winter 
months is not a great gain.! Even if it were thought to be a matter affect- 
ing consumer behaviour to a great extent, it is to be noted that it is exactly 
the same as the present difference in cost to the householder between 
continuous heating by coal in an ordinary fire, and a combination of elec- 
tricity and coal. Why does anyone use electricity under these circum- 
stances, if these costs matter so much? It may be argued that there are 
conveniences in having a form of intermittent heat available, and that 
there is no real comparison between an electricity/coal combination and 
heating by coal alone. This is true, but the same applies to some extent 
to the differences between gas/coke and electricity/coal; not everyone 
wants a coke fire, and many are prepared to pay more for a coal fire, and 
would regard an electric fire as worth very much more than a gas-fire.* 
In fact, it is doubtful whether charging real costs would, even in the long 
run, without other measures, change people’s habits very much. But this 
is no argument at all for allowing such a distortion of prices. 

Little aims to eliminate the use of electricity for space-heating by put- 
ting up the peak-hour price of electricity to 5d. per unit during the two 
peak-hours of the day, and also suggests putting an intermediate price of 
1d. for five further hours, then possibly allowing the price to fall to 4d. at 
other times, though he would prefer it to be ?d.* A person using an electric 
stove during the two peak hours continuously to heat a room at the 
standard above mentioned would be spending 1s. 8d. During the other 
five sub-peak hours he would be spending Is. 5}d., a total of 3s. 14d. At 
the present it would cost him 1s. 0}d.5 Thus it would cost our consumer an 
extra 2s. 1d. a day, or perhaps 14s. a week, to use his electric stove at peak 
hours every day. Some people might think the price worth paying. It is 
not obvious that there would be an enormous number of people who would 
give up the use of electric fires because of this, though it might have a good 

1 For comparison the following fares may be noted: Aberdeen to Edinburgh (about 130 
miles) 38s. 4d. return by rail, 23s. 10d. by bus, difference 14s. 6d., whereas the real cost of an 
express train (which takes 3} hours as compared with 7 hours by bus, and in what is, to most 


people, greater comfort) is perhaps not more than 13s., or 10s. or so less than the cost of the 
bus, a loss to the present rail traveller of 25s. 

2 Cf. L. 115, 120-1. Little is assuming that the house is carcassed for both gas and 
electricity. But most gas-fires have to be fixed in place, and cannot be moved from room to 
room. A consumer may want a considerable amount of intermittent heating, and still want 
his fire-places to remain fire-places, even if he installs an openable stove. Furthermore, there 
is the capital cost of changing over to a new type of appliance, which may sometimes involve 
a capital outlay in laying gas-pipes in the house, as well as the cost of the gas-stove. Little 
underestimates the importance of capital outlay for many working-class consumers in his 
discussion of the reasons why people at the present do not install improved fire-places, e.g. 
‘There can be very few people nowadays who cannot afford to save £6-9, to invest at a 50 per 
cent. tax free yield’ (p. 120). 

3 L. 101-2. 

4 The standard involves the use of a 2-kw. fire, i.e. 4 units for the 2 hours. 

5 At 0-875d. per unit (L. 177). 
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effect on the peak-load. And even if it did not remove the peak-load, ‘it 
seems right that people should thus be given the opportunity and incen- 
tive to economize in their use of the country’s resources’.! The estimated 
loss to the B.E.A. of £13 million would surely by itself justify the use of 
time-of-day meters, even if consumers did not obtain for themselves the 
gains Little calculates they would by switching over to the use of gas/coke.? 

In general, Little assumes throughout his book that elasticities and 
cross-elasticities of demand are high, though rarely explicitly discussing 
the matter. It is strange that in one place he does explicitly state that ‘the 
elasticity of substitution between coal and gas, and coal and electricity, 
must be rather small’ ;* it is probable that he has industrial usage in mind 
at this point, though he might regard this as true even in the domestic 
sphere, and still regard the elasticity of substitution between gas and elec- 
tricity as being high. But it is not obvious that the relevant elasticities 
are as high as he makes out. Thus his arguments assume that much coal 
saving will result from raising coal prices by a not very considerable 
amount, that people will switch over to gas/coke space-heating from the 
use of electricity when the real costs are reflected in prices, and that elec- 
tricity will cease to be used at the peak for space-heating,.thus reducing 
the demand for new generating plant.‘ It may well be that demands are 
much more inelastic, and that the pattern of preference is much more fixed 
by irrational (or at least non-monetary and non-heating) factors.5 Thus 
there seems a certain futility in trying to build up too perfect estimates 
from fragmentary data of the divergence in costs between different methods 
of using fuel. It might be better to let the matter rest with the broad con- 
clusions of the Ridley Committee. The estimates will have to be made by 
the national boards when they start to fix prices according to costs, and 
they alone have the material available or can collect it. 

Of Little’s other proposals, we can mention only one—the proposal to sub- 
sidize improved fires. He estimates that a ton of coal does one pounds 
worth of damage by atmospheric pollution when burnt in an old-fashioned 
fire. He therefore proposes the free supply of improved fire-places, on the 


1 L. 104. 

2 L. 95 n., 99-107. Little balances the cost to the consumer of the time-of-day switch 
(under £1 per annum) with the gains from the changeover. It is not clear what gain the man 
gets who continues to use peak electricity for space-heating. But then perhaps he ought to 
loose twice over. Little has another suggestion for raising electricity prices in winter which 
has a great deal to commend it (p. 107 f.). 

* L. 35n. 4 L, 154-6. 

5 On p. 104, in order to estimate savings on cutting out peak-hour electric space-heating, 
Little uses ‘the assumption that the average consumer is indifferent between the two dif- 
ferent ways of doing the same job, whether it be heating or working. This of course is not 
quite true, though probably not too wide of the mark’. 

° L. 79-81, 84n. Little trebles a 1938 estimate of the Egerton Committee (1945). Even 
if he exaggerates somewhat, the cost is high. 
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Ridley Committee model, costing £8 each.1 The Ridley Committee pro- 
posed various measures to stimulate the use of improved fires, none of 
which has led to action. But they refused to advocate direct subsidies 
and free issue for these appliances because ‘we do not think the heavy cost 
would be justified by any foreseeable fuel saving’.? Little argues that some 
fuel saving may occur, but rests his case largely on the damage of atmo- 
spheric pollution, and in this field it seems unanswerable, even if no 
accurate estimate of the cost of pollution is possible. The recent interim 
report of the Committee on Air Pollution has estimated that the annual 
cost of pollution may be more than £100 million per year, apart from the 
waste of fuel.‘ Little suggests a possible expenditure of £25-30 million on 
his free appliances, involving a more or less complete changeover in 3-4 
years.® In view of the enormous part played by the old-fashioned grate in 
producing pollution,* the cost would seem fairly well covered. Nor need 
the Chancellor of the Exchequer worry about raising taxation to meet the 
bill; it would be well covered by the rent earned by the Coal Board as a 
result of the rise in prices.’ 


IV 


Two more general points are worth discussing. Little uses the Ridley 
estimates as to coal costs, based on actual prices in 1951. We have to con- 
sider the effects of a rise in coal prices. Both Little and the Ridley Com- 
mittee argue that, if coal prices were raised, the ‘divergences would be 
wider’. The Ridley Committee applied a lump-sum increase to coal 
prices of £1 a ton, thus relatively raising the price to electricity works, 
which use the poorer coal ;® Little wants a percentage increase in price. 
This benefits electricity in two ways as compared with solid fuels. The 
price of its coal will not rise so much in absolute terms, and also, because 
coal forms a smaller proportion of cost than in the case of solid fuel, the 
proportionate increase in total costs is less.1° Furthermore, the effects of 
this are to decrease the percentage difference between the two methods of 


1 L, 121-3; R. 35-38, 91, 103. A postscript limits the subsidy to £5-6 (L. 159). 

2 R. 35-38; L. 124-6. * R. 37. * Cmd. 9011, pp. 20-21. 5 L. 30. 

6 ‘In the London ‘‘smog” of December, 1952, up to 60 per cent. of the smoke was due to 
domestic fires.’ This episode killed about 4,000 people (Cmd. 9011, p. 6, 16). 

7 It will be remembered that we owe most of the major works of our greatest architect, 
and one of the greatest buildings in Britain, if not in Europe, to a tax on coal. In these days, 
when the community is immeasurably richer, we grudge even a few thousands spent on pre- 
serving our heritage, and are prepared to allow smoke pollution to rot away our buildings. 
(But the disease is not a new one; even in 1662 William Petty could refer to the ‘fumes, 
steams and stinks’ in London, and John Evelyn wrote a tract called ‘Fumifugium’ in 1661.) 
The tax on coal was ls. a ton from 1667, raised to 3s. a ton in 1670. 

8 L. 178. See also p. 77, where he points out that raising the price of coal in the estimates 
would slightly increase the advantages of gas over electricity, which is correct. 

® R. 30, 95. 

10 This latter point is also valid for the Ridley Committee’s way of increasing coal prices 
in some cases. 
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heating. It could be argued that either method of measurement is the more 
relevant, though Little, as we have seen, prefers percentages.! The general 
point, which Little admits, is that a rise in the price of a raw material 
which competes with more highly fabricated products made from it will 
cause some substitution in favour of the more highly fabricated products.? 
A second more important point is the need to consider the problem: on 
a district basis. Average coal prices, as we have seen, are at best rather 
academic estimates. The coal the consumer buys involves a combination 
of pithead, transport, and distribution costs. Electricity costs vary within 
broad regions according to the costs of the generating stations in different 
areas and the cost of coal transport. Gas costs vary to a much greater 
extent, as gas supply is extremely local. The effect of this is that, other 
things being equal, a rise in the price of coal will lead to substitution of 
electricity for coal to a greater extent in areas near the coalfields than in 
other areas, while increases in transport costs will have the opposite 
effects. Some calculations of my own suggest that a doubling of coal 
prices might raise electricity prices by 30 per cent. near the coalfields and 
28 per cent. in districts far from them, while the relative changes in 
domestic coal prices might be 70 per cent. and 50 per cent.‘ A doubling of 
transport costs on the other hand might raise electricity prices by 3 per 
cent. near the coalfields, and 11 per cent. far from them as compared with 
7 and 30 per cent. for coal.5 This takes no account of the variation in 
distribution costs in different areas.® In the case of coal, these seem to 
vary between about 20 and 30 per cent. of final price to the consumer. 
Little argues that ‘the object of the exercise [of having prices related to 
district costs] is to ensure that people in siting their factories and houses 


1 The latter can be illustrated as follows, taking Little’s figures (Table X, p. 177; see also 
R. 95): 

















Electricity| Coke 
(pence per hour per room) 
Total real cost . : ‘ ‘ ‘ : 2-27 0-98 
Coal cost . ‘ ‘ ‘ . 5 0-75 0-40 
Additional coal cost: 
(1) Price increase of £1 per ton . ‘ . 0-25 0-09 
(2) a third : , 0-25 0-13 
Percentage addition to total cost: (1)  . $ 11-0 9-2 
(2) 11-0 13:3 
Total coke cost as ee of total elec. 
tricity cost ‘ 43-2 
After increase (1) 3 ‘ ‘ ‘ : 42-5 
(2) . ‘ . } ; 44-0 
* L. 35. > Cf. L. 72. 
* The gas figures (taken over the average of a gas board area) work out at about 41 and 
35} per cent. 


5 The gas figures are 24 and 15} per cent. 
® Little hardly deals with this problem, nor does the Ridley Committee. 
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pay proper regard to the transport costs to which they put the community’. 
This is one of the reasons for relating prices to costs in particular areas, but 
not the only one, nor perhaps the most important one. If it were the case 
that all fuel prices varied in exactly the same way in different areas, and 
if it were the case that the demand for fuel was completely inelastic, then 
this would remain the only argument. But if the demand for fuel is not 
completely inelastic, then some substitution may take place between fuel 
and other services, and it may be important to save the transport of coal 
(or electricity) to distant areas. For example, some of the areas most 
distant from the coalfields may be those where fuel needs are greatest, as 
in the north of Scotland, and alternative supplies of fuel, e.g. hydro- 
electricity or wood, may not be very cheap; there may be a case for extra 
insulation of houses to enable a higher heat standard to be obtained with 
lower fuel costs, and relating prices to costs will encourage such develop- 
ments. Furthermore, it is not the case that local differences in cost are 
neutral as between gas, electricity, and coal, and it is important that the 
consumer should be enabled to make a right decision as between them. As 
we have seen, this may not make a very great deal of difference to conclu- 
sions that appear to be valid on the basis of average figures, but may make 
some difference in some cases, and that is what matters. Nor is ‘the fact 
that the actual transport costs incurred by the N.C.B. probably bear only 
a very rough relation to the real transport costs involved”* an argument 
for neglecting transport costs, but an argument for the British Transport 
Commission to develop a system of charges related to costs on the sort of 
principles that Little outlines in the case of the fuel industries. A start has 
to be made somewhere.’ 
V 


What are the prospects for action? The Ridley Committee proposed 
that a special independent Tariffs Advisory Committee be set up to advise 
and report on price policies in the fuel industries.‘ If the fuel industries 
are not to be forcibly co-ordinated, but the consumer is to be guided by 
proper relative prices, it is essential that some general guidance be given 
to the nationalized industries on this matter. As their evidence to the 


1 L. 48. Later, in comparing B.E.A.’s policy of relating charges for bulk supply to local 
coal costs with its carelessness about peak pricing, Little writes (145): ‘It appears to think 
that a 500 per cent. price variation between 6 p.m. and 8 p.m. would have no effect on any- 
thing, while a 50 per cent. variation would send people and firms scurrying from London to 
Yorkshire, or vice versa.’ 


2 L. 49. 
3 Little talks of ‘the comparative unimportance of transport costs, in the context of the 


criticism that the N.C.B.’s zones for domestic coal are too large (p. 49). This argument is 
valid if one is thinking of the location problem, but it is not true that transport costs are 
unimportant in relation to fuel costs. Nor must the variation in distribution costs be for- 
gotten (cf. R. 57, 60). 

* R. 62-63; L. 151-2. 








242 THE PRICE OF FUEL 


Ridley Committee showed, and as their subsequent behaviour has proved, 
they are quite simply not to be trusted to put the national interesi before 
the sectional interests of their own concerns. The chief offender is the 
British Electricity Authority. This can be illustrated clearly by its com- 
ments on the recommendations of the Ridley Committee.1 While admit- 
ting ‘the importance attached by the Electricity Boards to cost research 
and its bearing on tariff policy’, their comment on the proposal to dis- 
criminate in charges between peak and off-peak use was that ‘the industry 
had implemented [it] for many years so far as practicable, and that they 
would explore the possibility of extending its application’. The first part 
of this statement seems to be as clear an example of what in parliamentary 
language is called a ‘terminological inexactitude’ as could be found.? The 
industry seems to have been completely unaffected by the main argument, 
and continues to encourage the public to buy all sorts of electrical appli- 
ances and to show a blithe disregard of the peak-pricing problem.® 

If the Ridley Committee’s conclusions about coal prices were unsatis- 
factory, in that only half the members could be found to advocate a rise 
in price, it is possible that the matter would have been rectified by the 
Tariffs Advisory Committee. Only an expert committee can gauge correctly 
the detailed changes in prices required, though the principles laid down by 
the Ridley Committee and by Little provide a basis for action, and only 
an independent committee building up expert knowledge and able to study 
the problem as a whole can adequately control the nationalized industries. 
It is therefore the more regrettable that the government, having rightly 
rejected any attempts to co-ordinate the fuel industries from above, and 
having accepted the principle that relating prices to costs is the correct 
method of co-ordination, should have rejected the only effective means of 
bringing about this result and should have handed the matter back to the 
nationalized boards with bouquets.‘ If Little’s book contributes to con- 
vineing people that in fact little will be done to implement the Ridley 
Report as long as the matter rests thus, it will have done a great deal. 


KING’S COLLEGE, 
ABERDEEN 


1 Report for 1952-3, pp. 49-51. 

2 A reference is made to ‘a report on consumers’ load control’ submitted to the Minister, 
but it does not seem to have been made public. The comment on the simple and straight- 
forward issue of connexion charges (which the Ridley Committee carefully analysed, show- 
ing the unsound nature of the electricity industry’s practices, and the importance of the 
matter in relation to the freedom of the consumer to choose between gas and electricity) 
seems to imply a desire to avoid the direct action required of them. 

5 See e.g. Times Electricity Supplement, Dec. 1953. 

* ‘The question of the principles of tariffs would be better dealt with by’ the method of 
‘regular meetings between the Minister and the chairmen of the Boards’ (Minister of Fuel 
and Power, in debate on 28 Oct. 1952, Hansard, col. 1753; see also debate in the House of 
Lords on 19 Nov. 1952). 
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THE DOLLAR CRISIS REVISITED 
By T. BALOGH 


I, INTRODUCTORY 


Proressor Hicks in his inaugural lecture! undertook to show that the 
continuous* (but periodically acute) shortage of dollars in the world in 
general, and in Britain in particular, could be accounted for by a ‘classical’ 
two-country, two-commodity model, on the basis of a bias in the dynamic 
progress of the U.S. economy. His attempt should be welcome to old 
heretics, who have been, at times gently, at times with some asperity,® 
reproved for their temerity in holding that a dollar problem exists, and is 
not a fallacy concocted in order to hide financial recklessness, and to get 
at the pockets of the generous American taxpayer. Economists, as Pro- 
fessor Samuelson once put it, seem incapable of understanding reality with- 
out a ‘system’. Professor Hicks by furnishing it has, once more, performed 


a notable service.‘ 
In this paper an attempt will be made to show that 


(a) the dollar problem is a complex one with varying causes and phases, 
each of which demands different treatment ; 

(6) that it cannot (at least in its present phase) be explained on the basis 
of a classical model by a simple foreign-trade bias in American 
economic progress ; 


1 An Inaugural Lecture. Oxford Economic Papers, New Series, vol. ii, June 1953. 

2 In the sense of requiring quantitative discriminatory control in commercial policy and 
inconvertibility for dollar balances. We shall see that a policy accepting dollar shortage in 
this sense, or rather consciously inducing it, may well be the best possible policy for Britain. 

* e.g. Mr. Harrod (Are these Hardships necessary ? London, 1947) held that the ‘dollar 
famine’ is ‘one of the most absurd phrases ever coined’ (p. 42). ‘This allegation of the world 
dollar shortage is surely one of the most brazen pieces of effrontery that has ever been 
uttered’ (p. 43). Professor Haberler (‘Dollar Shortage ?’ in Foreign Economic Policy for the 
U.S., ed. S. Harris, Cambridge, 1948) invoked the spirits of Adam Smith, Ricardo, and 
Marshall to squash the ghost of persistently recurrent disturbances. 

* No one who has followed, for example, the recent evolution of Sir Dennis Robertson’s 
thought will undervalue this service. Sir Dennis in his obituary notice on Sir Hubert 
Henderson (Economic Journal, Dec. 1953, p. 928) thought somewhat surprisingly fit to 
disparage Sir Hubert’s outstanding clear-sightedness in analysing the dollar problem and 
opposing as early as 1942 any attempt (rather fervently supported by Sir Dennis) to outlaw 
both monetary and commercial discrimination. In subsequently published lectures he 
discovered that the dollar shortage was no mere consequence of the abandonment of sound 
financial policies and of dear money (Britain in the World Economy, London, 1954, especially 
pp. 80-81) and that therefore discrimination had a part to play in the armoury of economic 
policy. In a suill later article (‘The Path of Progress towards Currency Convertibility’, 
Optima, 1954) he goes as far as to ask what aims non-discrimination is supposed to secure. 
While the permissive American Father-figure of Professor Williams no doubt had much to 
do to make such questioning of fundamentals respectable, Profwssor Hicks has no doubt 
provided the intellectual basis of this sudden access of common sense. 
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(c) that a segregation—except for analytical purposes—of the ‘mone- 
tary’ process from the ‘underlying real basic equilibrium’ is imper- 
missible, as they co-determine one another ; 

(d) that the U.S. progress must be regarded as one involving unequal 
and random, but (up till now) unbiased improvement in productive 
efficiency ; 

(e) that such random impulses emanating from growth, though un- 
biased, must not be assumed to be neutral, and that it is equally 
impermissible to assume that the impact effect of growth is uni- 
formly distributed over the rest of the world. Hence models embody- 
ing two countries only, eliminate most, if not all, problems under 
discussion. The most important aspect of our problem is the geo- 
graphical distribution of benefits and losses due to the developments 
in the U.S. because this is the main determinant of the limits and 
thus also of the possibilities of British policy ; 

(f) that classical models based on constant costs and excluding technical 

progress which affects the relative efficiency of factors of production 

can not, even when generalized into a multi-country model, deal 
with the problem under review, and that cost conditions are an 
essential determinant of policy ; 

that the impact of this progress on poorer countries is destructive of 

their own development unless met by their combining in devising 

appropriate measures of which 
(i) discriminatory protection, 
(ii) increased investment, and 

(iii) close collaboration in investment policy will be essential in- 

gredients ; 

that, finally, the choice of policy, especially the choice of the propor- 
tions in which discrimination and investment should be used, would 
be decisively influenced by the willingness of non-American coun- 
tries to forgo immediate advantages of trade with the U.S. for future 
progress of their own economic systems; the chances, in the short 
run, of Britain being able to obtain such collaboration (if it were to 
give a lead) are much greater than generally supposed. 


— 


(9 


(h 


~— 


II. PROFESSOR HICKS’S MODEL 
1. In order to reduce the problem to classic simplicity Professor Hicks 
chooses a model with two countries each producing two types of commodi- 
ties only: one import competing, the other for export.1 The consequences, 


1 This is made clear in Hicks, op. cit., p. 127 bottom et seq. On pp. 124—7 there is some 
uncertainty: e.g. a ‘uniform’ progress does not seem to affect the other country’s export 
prices directly and ‘export’ biased progress the ‘import competing’ industries of the other 
country. On the implications of this model cf. below, p. 247 and pp. 248-54. 
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both monetary and ‘real’, of a discrepancy in the rate of growth of pro- 
ductivity in the two countries are then envisaged. In order to cut unneces- 
sary complications further one country is assumed to increase its output 
per man, while the other remains stationary. And it is further assumed 
that costs are constant: 

in this inquiry, where we are concerned with the effects of changes in productivity, 
we should give ourselves unnecessary trouble if we bothered to sort out the sponta- 
neous and induced changes into separate boxes. The assumption of constant cost 
merely enables us to treat all changes in productivity as spontaneous—and in the 
present context that does no harm at all.’ 

He concludes: 

I therefore assert with some confidence the perfect applicability of Ricardian 
theory to the problem which I have undertaken to examine. We can, indeed, not 
merely make Ricardo’s assumptions, we can also ask some of Ricardo’s questions. 

On the basis of this model Professor Hicks comes to a preliminary con- 
clusion which, in my opinion, is by far the most important in his article— 
though he lays little stress on it :? 

Since the disparate increases in productivity are to be thought of as going on all 
the time, there can be no state of equilibrium. 

The significance of this conclusion can only be appreciated if we contrast 
it with, say, Mill’s attitude on the ‘natural state of equilibrium’ of ‘foreign 
commerce’? which has been accepted by the majority of writers on the 
subject of international economics. 

He then turns to investigate the various cases which arise, and within 
each of these cases the purely ‘barter’ and monetary effects. 

He finds that in purely barter terms* 

a uniform increase in productivity in A is almost certain to redound to B’s advantage. 
So far, the classical optimism is justified ; some part of the improvement in A will 
slop over to B 

but that on the monetary plane 


there will be a deflationary effect on B, assuming that there is a stable rate of ex- 
change between A’s and B’s currency, and that B takes no special measures to 
counteract the deflation. 


He adds, however, 


It does nevertheless remain true, under the assumptions that we have been 
making, that the only reason why B gets into trouble is that A-incomes fail to rise 
with sufficient rapidity. 

But, in his opinion, this purely monetary factor was (at any rate after 
1949) not responsible for the tribulations of Britain. He therefore looks for 


1 Hicks, op. cit., p. 123. ? Tbid., p. 122. 
® Principles of Political Economy, Ashby ed., 1929, p. 62. 
* Hicks, op. cit., p. 124. 
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an explanation to those cases in which productivity does not increase uni- 
formly in all industries.1 Of the two possible cases one, when progress is 
restricted to that part of the industry of one country which works for the 
home market, i.e. when the improvement is import (substitution) biased,? 
is ominous in its implications :* 

Whatever are the monetary arrangements, whatever the course of money incomes, 
an improvement in A-productivity that is import-biased must make B worse off. 
Here then there is a menacing possibility—and Professor Hicks thinks :* 


Whatever the applicability of my analysis to remoter history, its application to 
the age in which we live is clear and direct. 


More especially :5 


This, of course, is the real reason why the devaluation of 1949 was a failure. It was 
put over as a trick which would enable the balance of payments to be righted with- 
out real sacrifice. Thus when the sterling prices of imported commodities began to 
rise in order to enforce a real sacrifice, wages chased after the rising prices, and the 
rise in wages made the devaluation largely ineffective. If we devalue again in the 
same delusion, the same thing will doubtless happen again, and may happen even 
more quickly. Along that road there is no way out. 

If the rate of growth of productivity in British industry remains behind that in 
American industry (and it would be optimistic to hope that such a disparity can now 
be avoided), there is no way of avoiding a long-run fall in the British standard of living 
unless our essential imports become easier to get. [My italics.] 

This is an alarming prospect, and Professor Hicks eventually turns for 
relief to deliberate multilateral schemes to increase agricultural produc- 


tivity. 


III. EMPIRICAL EVIDENCE 


Neither empirical evidence nor theoretical ‘considerations seem to sup- 
port Professor Hicks’s claim that a classical model can satisfactorily be 
used for the explanation of the dollar shortage. 

The problem of consequences of an increase in the competitive power of 
a country due to inventions or investment has received ample attention in 
the past. It is accepted that technical progress, if not shared by competitor 
countries, would relatively depress the standard of life in the latter, while 
it benefited those who were consumers of the results of the improved pro- 
cess, or new discovery. There is, also, widespread agreement that the 
monopoly position of the manufacturing areas of the world, established in 
the nineteenth century, and due to the relative scarcity of entrepreneurial 


1 No significance is seen by Professor Hicks in the case when progress is random. Hicks, 
op. cit., p. 127. 

? The expression import-substitution-biased conveys the meaning better than the simpler 
term import biased used by Professor Hicks. ‘Export biased’ innovations are taken to be 


entirely favourable. 
* Ibid., p. 128. * Ibid., p. 130. 5 Tbid., pp. 133-4. 
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ability in large parts of the world, is likely to diminish and their terms 
of trade are likely to worsen. Most people would also agree that this is 
an entirely desirable development!—even though it might entail painful 
‘adjustments’, hence social and political strains for the less progressive 
manufacturing areas. 

What is new in Professor Hicks’s treatment is that he chooses to analyse 
this problem of world-wide dimensions and ramifications in terms of a 
model restricted to two countries producing two types of commodities. This 
self-denying ordinance seems to result in theoretically questionable results.” 

But Professor Hicks may claim that in the present context only the 
broad outline of the problem is relevant, and I shall choose to ignore the 
possible theoretical objections, accepting Professor Hicks’s assumptions 
and model, and leave the demonstration of the fact that the cause of techni- 
cal superiority is vitally important for policy-making to the subsequent 
positive part of my paper. In the present section we shall investigate 
whether available statistical evidence supports Professor Hicks’s diagnosis. 
This evidence will subsequently also be used for an alternative explanation 


of the dollar problem. 


1. The Terms of Trade and Real Resources 


As we have seen, Professor Hicks in his final conclusion predicts ‘a 
deterioration of the British standard of life’ ‘if the rate of growth of pro- 
ductivity in British industry remains behind that in American industry’.* 
This conclusion follows from his assumption that the inferior country 


remains stationary. 
Real resources (and the standard of life) will not fall, even if the terms 


of trade of a country deteriorate, so long as the rate of increase of produc- 
tivity is sufficient to make good the loss thereby caused.® If, for example, 


1 Though some might feel that other methods, e.g. grants, would represent a more effica- 
cious way of achieving the same aim, the burden of which could also be more justly dis- 
tributed. 

2 It is, for example, difficult to visualize in classical terms and a world of constant costs 
the concept of recurrent discrete increases in productivity. Are we to understand that more 
labour is available? Or that a given unit of labour suddenly produces more of all commodi- 
ties? In the latter case, what additional assumptions need to be made about the other 
productive factors in order to get the correct impact on relative values? Constant costs, 
moreover, seem to imply complete specialization on the part of the smaller country and the 
end of the two-sided competition envisaged by the model. ® Tbid., p. 134. 

* The assumption of a stationary state for the inferior country also excludes the possi- 
bility of reducing investment rather than ‘real wages’ (there is, of course, nothing said of 
positive investment even in the dynamic country: Professor Hicks involuntarily slipped 
back into a static framework): cf. below. 

5 In much the same way Professor Hicks says ‘an improvement in A-productivity that 
is import biased must make B worse off’ (p. 128). If the import-bias is less than the favour- 
able influence of progress, B will not be made worse off: this follows from the conclusion that 
uniform progress makes B better off under Professor Hicks’s assumptions. Cf. below on the 
realism of these assumptions. 
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imports represent a quarter of the national income, and if national income 
increases 2-5 per cent. per anrum, the terms of trade can deteriorate up to 
10 per cent. (1} x the increase in the national income) without lowering the 
volume of total real resources available. 

British productivity steadily increased until 1951 (and in the immediate 
post-war period more rapidly than that of the U.S.) by up to 24 per cent. 
per annum per head overall, and up to 5 per cent. per annum per head for 
the manufacturing industries alone. Even in 1951 the rate of the deteriora- 
tion of the terms of trade was only for a few months sufficiently great to 
cause a fall in real resources. And, as the slighter movements of the German 
terms of trade illuminatingly demonstrate, the deterioration of British 
terms of trade in 1950/1 was to a large extent the consequence of rearma- 
ment. Britain was unable to supply (metal) goods, the price of which rose 
almost pari passu with those of imports. Thus the discomfiture in 1951-2 
was almost certainly not due to the factors Professor Hicks analysed.” 





2. The Problem of the Bias in U.S. Progress 


In the second place, if the post-war British problem had been caused by 
import-substituting progress® in the U.S. we would expect an improvement 
in the U.S. terms of trade. In actual fact the U.S. suffered a much more 
severe deterioration of her trading position than ourselves whether on a 
pre- or even a post-war basis. This fact is not surprising, as dollar exports 
were severely discriminated against, but it certainly does not bear out 
Professor Hicks’s views that the U.S. improvement in productivity was 
mainly import (substitution) biased.‘ It is unlikely that ‘freedom’, the 








TaBLE I 
Terms of Trade 
1936/8 = 100 
U.K. U.S. 
1947. : . 111-54 113-30 
1948 . . . 112-50 117-50 
1949 . ; . 112-50 120-43 
1950 . . : 121-15 135-00 
1951 . * é 137-50 148-06 
1952. z ° 126-92 140-29 











Source: The President’s Economic Report, Jan. 1953. 
Statistical Digest for U.K. 


1 £.C.E. Bulletin, vol. i, No. 2, p. 31. 

2 On the other hand, the earlier monetary difficulties still could have been caused by an 
overall higher rate of progress. 3 Cf. note 1, p. 244. 

* Though the deterioration of the Sterling area terms of trade, however (as contrasted with 
the U.K.), is almost entirely due to the failure of the dollar price of gold and rubber to rise, 
i.e. in some sense to import substitution bias. 
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end of special discrimination against the U.S., would have so much re- 
versed the position as to lead to an improvement of the U.S. terms of trade. 

Statistics on U.S. productivity equally cast doubt on explanations based 
on import-substitution bias. 








TABLE IT 
Output per Man 
1929 = 100 
Manufacture Mining Agriculture 
1929 . P 100 100 100 
1930 92 94 99 
1931 88 93 109 ° 
1932 80 93 107 
1933 90 104 99 
1934 85 92 86 
1935 94 98 102 
1936 103 106 92 
1937 102 112 188 
1938 90 111 117 
1939 98 126 119 
1940 112 129 124 
1941 124 133 135 
1942 135 132 149 
1943 142 145 148 
1944 141 160 157 
1945 134 167 162 
1946 117 158 171 
1947 122 159 167 
1948 124 159 187 
1949 124 146 184 
1950 134 165 195 
1951 . 138 180 212 
1952 138 185 228 














Source: The President’s Economic Report, Jan. 1953. 


It is seen that output per man in agriculture and mining—which are the 
predominantly export industries so far as Britain is concerned—has im- 
proved considerably more rapidly than in manufacture. Thus if Britain’s 
international problems had been caused by a foreign trade bias of American 
growth at all, and not by some other factor connected with it, they cer- 
tainly do not fit Professor Hicks’s second case. It is true that prices have 
not moved in accordance with the trend of productivity: but that merely 
shows that the ‘classical’ explanation of our difficulties is beset with 
dangerous traps. 

Professor Hicks, of course, could rightly argue! that he need not identify 


1 And of course later (p. 131) tacitly, subsequently (pp. 132-3) openly, abandons the 
two-country two-commodity approach altogether. 
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country A with America, or country B with Britain in his analysis. British 
terms of trade have deteriorated. Thus, he may say, his analysis could be 
validated by equating A with the rest of the world outside Britain. The 
exports of the U.S. then ex hypothesi become import saving rather than 
export competing. 

This procedure is formally unexceptionable, but it vitiates the useful- 
ness of the model. The units of a two-country system—if that system is 
to serve as a basis of policy recommendations—must not be indefinite. 
Professor Hicks’s ‘countries’, however, if this interpretation is adopted, 
are like concertinas: they stretch and contract with the movement of U.S. 
import and export prices, and the relations of the U.S. to countries outside 
Britam. Thus one of the most important determinants of the British prob- 
lem, i.e. the relation of the U.S. to ‘third’ countries, is assumed away by 
reducing the world to two countries.? It would be impossible to frame any 
intelligible explanation, let alone policy, on that basis, because it is not 
possible to analyse in terms of Professor Hicks’s model how far there may 
be a community of interest between all or most countries outside the U.S., 
and whether this interest binds them to the U.K. (or other high import 
propensity industrial countries) rather than the U.S. It is assumed in 
Professor Hicks’s model that they are linked to the U.S., and the problem 
is solved by assuming it away. 


3. The Nature of the Dollar Problem 


Professor Hicks seems to feel this difficulty himself, as he introduces at 
the end of his lecture a third country, Africa, which (apparently) produces 
primary products needed’ by the U.S. and imports manufactures. There 
may in future be a problem for the U.K. caused by the competitive superio- 
rity of the U.S. in the markets of third countries which are able to sell to 
the U.S., i.e. which can choose between buying in the U.S. and in Britain. 
This, indeed, may well turn out to be the long-run problem. But when it 
finally emerges it certainly will not be a dollar problem. 

For only the manufacturing competitors of the U.S. will suffer. Primary 
producers will benefit, as they will have an effective choice between pur- 
chasing dollar and non-dollar supplies: they will possess an adequate dollar 
income through selling to America. The dollar problem, on the other hand, 
affects both manufacturers and primary producing areas, which are alike 
short of dollars. This dollar problem emerges because there are but a few 
countries which have an excess of exports to America, and thus can afford 

1 In a multi-country system only the country whose policy is under consideration must 
be defined. The changes in the size of the other units might (and probably will) be one of 
the determinants of policy. 


* And even when the third country, Africa, is introduced it is assumed (tacitly) that she 
has a dollar surplus. Cf. below, p. 252, 
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effective choice and freedom of imports. Their number, moreover, since 1929 
has declined rather than increased. 

The British (Western European) dollar problem arose on the demand 
side because American agricultural products (such as wheat and cotton) 
are so much cheaper than the price necessary to ensure a sufficient increase 
in non-dollar production for Britain to be able to dispense with U.S. sup- 
plies. The gravest problem of the Sterling Area, on the other hand, was 
caused by the substitution of artificial rubber for rubber and the decrease 
in the real purchasing power of gold, neither of which worsen the U.K. 
terms of trade, and neither of which can easily be brought into Professor 
Hicks’s model.} 

It is the double threat to both manufacturing and primary producing 
areas which is the essence of the dollar problem. 


4, The Future of the Dollar Area 

Nor is it certain that Professor Hicks’s problem of ‘Africa’ will soon 
emerge. It may well be that the Dollar Area, i.e. the area which finds it 
easy to sell to the U.S., will, even in future, grow only slowly in geographic 
extent (though trade within it might well expand rapidly) and that the 
dollar problem of the rest of the non-Soviet world will become more, rather 
than less, acute. 

Recent experience seems illuminating—though of course not in any way 
conclusive. After their precipitate decline in the early nineteen-thirties 


TaB_eE III 
National Product, Real Output, and Imports in U.S. 
(1) (2) (3) (4) (5) 
Ratio of 
volume of 
Gross national| Index of real imports to real 


product gross product Imports (3) as per product 
Year | ($ billions) | (1935-9 = 100)| ($ billions) | cent. of (1) | (1929 = 100) 

















1929 103-8 102 4-4 4-2 100 

1933 55-8 73 1-4 2-5 84-3 
1937 90-2 104-4 3-0 3-3 94-4 
1938 84-7 99-8 1-9 2-2 71:3 
1941 126-4 137-2 3-2 2-5 76-1 
1945 215-2 182-2 4-1 1-9 50-2 
1948 259-0 170-4 7-0 2-7 63-3 
1950 284-3 183-8 OH 3-1 69-5 











1 More auspicious would be an attempt to redefine A as the whole dollar area and B as 
the rest of the world. But even in that case it seems difficult to prove import substitution 
bias of a sufficient gravity to explain the dollar problem. In any case B then comprises a 
large part of the world and the solidarity between its constituent units would be sufficiently 
assured for them to be able to concert action to discriminate against Dollar Area exports. 
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U.S. exports of primary foodstuffs rose equally precipitately after the war. 
On the other hand, imports of food hardly rose above pre-war level and 
even the imports of crude raw-materials lagged well behind industrial 
expansion. What is even more significant, the rise in imports was almost 
entirely confined to those from the western hemisphere: 








TABLE IV 
Geographic Differences in Imports 
Import propensities* 
Overseas United E.R.P. 
North America | Latin America | Sterling Area Kingdom countries 
Money| Real 
(per |(1929 = 


cent.) 100) | Money| Real | Money| Real | Money| Real | Money| Real 
1929 | 0-48 100 0-96 100 0-57 100 0-29 100 1:16 | 100 





1933 | 0-35 81 0-53 83 0-36 102 0-18 77 0-72 76 
1937 | 0-44 107 0-66 86 0-55 113 0-22 71 0-78 68 
1938 | 0-35 80 0-47 74 0-35 77 0-12 58 0-59 51 


1941 0-47 104 0-79 109 0-55 132 0-08 34 0-16 15 
1945 | 0-51 128 0-74 91 0-27 62 0-05 13 0-14 ll 
1948 | 0-62 119 0-88 79 0-42 85 0-12 35 0-35 27 
1950 | 0-70 134 1-02 76 0-42 86 0-11 45 0-42 44 



































* Ratio of imports to national income and volume of imports to gross output. 


It is seen that imports from Europe have yet to recover to the 1929 level 
despite the doubling of the U.S. national real income. Even Sterling Area 
exports to the U.S. have only increased 20 per cent. in real terms in the 
same period, i.e. the real propensity has declined by some 40 per cent. 
Calculations undertaken by Messrs. M. Shanks and H. Cole on the basis of 
not unplausible assumptions seem to suggest that this trend might well 
continue. While all such long-range predictions—especially in the case 
of raw materials with potential substitutes—are extremely conjectural, it 
is seen that it is not unreasonable to hold that there may be no radical 
expansion of the main Sterling Area dollar exports. 

The increase in U.S. primary imports is likely to be concentrated on the 
western hemisphere and the Middle East. The mechanism of the function- 
ing and possible growth of the Dollar Area is illuminated by statistics pub- 
lished by the Department of Commerce on the results of U.S. direct invest- 
ment abroad. Not less than 21 per cent. of all U.S. imports are derived 
from U.S. companies operating abroad. In selected commodities and 


1 M. Shanks and H. Cole, Policy for the Sterling Area, Fabian Tract No. 293, 1953. The 
estimates for metals and rubber are those of the so-called Paley Report, the rest are based 
on recent trends and on the Paley Commission’s assumption that national income will 
double in the U.S. by 1975. It is further assumed that the Sterling Area’s share in imports 
will not decline. 
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countries the proportion is far higher: all but one-third of total imports 
from the western hemisphere are U.S. produced. While this is a pheno- 





























TABLE V 
U.S. Imports of Main Sterling Area Commodities 
($ million) 
1950 Estimated 1975 
Total U.S. | From Sterling| Imports at | From Sterling 
imports Area 1950 prices Area 
Wool . js ‘ 320 182 415 234 
Natural rubber mS 6 2h eee. 93 ... 50 
Tin ‘ r . 201 114 184 105 
Petroleum ; ; 365 41 730 82 
Manganese. . 42 31 63 47 
Copper . ; ° 218 22 800 81 
Lead : ‘ ¥ 119 13 308 33 
Zine F ‘ ‘ 67 10 201 30 
Bauxite . e ‘ 16 1 64 4 
Tron ore P ‘ 40 1 116 3 
Cocoa . Ps ‘ 230 114 253 125 
Jute ; ‘ : 130 117 52 36 
ToTats . J 2,214 896 3,279 830 
TaBLeE VI 


Fraction of Imports produced by U.S. Companies 
Operating Abroad, 1952 








All countries Canada Latin America 
Per cent. Per cent. Per cent. 
Rubber i “ 15 re 
Newsprint . ‘ 35 40 i 
Crude oil . ; 95 70 90 
Sugar. : : 45 a 50 
Copper ; ‘ 85 75 95 
Bananas. ‘ 75 oe <6 
Total selected 
commodities 51 50 73 
Total imports 21 30 31 














‘ Source: Survey of Current Business, 1954. 


menon similar to that experienced under British economic supremacy, it 
is obvious that the special ties of the U.S. with the Dollar Area are likely 
to reduce the direct benefit to the world of an increase in intra-Dollar-Area 
trade. 

This does not mean that the opportunities of earning dollars indirectly 
may not improve substantially. But it does mean that the solidarity of 
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the area outside the favoured territories might outlast a global increase in 
dollar imports and that this area, beset with a dollar shortage, might con- 
tinue to represent an appreciable part of the non-Soviet world. 

Much the same scepticism seems justified about the conception recently 
so fashionable that U.S. private investment (as against low-rate of interest 
public loans and grants) might in the long run help in ameliorating the 
dollar crisis : 








TaBLE VII 
U.S. Investment 1952: Its Geographical Distribution and 
Remunerativeness 
Latin Western 
All areas Canada America Europe Other areas 
Total investment 14:8 46 5:8 2-1 1-8 
% % % % % 
Earnings . Be ee 15-5 | 0-6 8-7 | 0-9 15-5 | 0-3 14:3 | 0-5 27:8 
Transferred . | 14 9-5 | 0-2 73 | 0-6 10-3 | 0-1 7-3 | 0-3 16-7 
Manufacturing 
investment. 49 2-2 1-2 1-2 0-3 
Earnings . . | 06 12-2 | 0:25 | 11-4 | 0-16 | 13-3 | 0-17 | 14-2 | 0-66 | 20 
Transferred . | 03 6-1 | 0-14 6-4 | 0-06 5 0-06 5 0-3 10 
Petroleum 
investment . 4:3 0-7 1-6 0-5 1-2 
Earnings . . | 1-01 | 23-5 | 0-0 ei 0-44 | 27-5 | 0-08 | 16 0-4 33 
Transferred . | 0-7 16-3 | 0-02 zs 0-30 | 18-8 | 0-03 6 0-3 25 



































It is seen that an overwhelming proportion of all investments is concen- 
trated in the western hemisphere. A large part of the investment is of a 
character which necessitates supplies from the U.S., ie. which lead to rela- 
tively small local expenditure. The overall earnings at over 15 per cent. 
are certainly far larger than those contemplated by Professor Domar in his 
reassuring calculations. The amount of capital which was hitherto 
needed to produce a given volume of American import seems relatively 
small. On the contrary, the rate of accumulation of U.S. capital, 
to a large extent out of undistributed earnings, was rapid. Both are 
explained by the richness of the natural resources worked. Should this 
continue the maintenance of the equilibrium in the balance of payments 
would seem to require so large an export of capital as would seem hardly 
tolerable politically. Under not unplausible assumptions, U.S. direct 
investment might aggravate, rather than cure, the dollar problem (though 
it would even then contribute to welfare abroad provided the transfer 
problem is handled with sagacity). 


5. The Agricultural Problem 


It is not astonishing in the circumstances that Professor Hicks’s final 
escape route should turn out to be largely a cul-de-sac. An improvement 
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in agricultural productivity anywhere (i.e. including the U.S.) is not suffi- 
cient to cure the dollar problem. 


World Farm and Food Production in 1951-2 











(1934-8 = 100) 

Total farm Food Per capita 

production | production | Population | food output 
North America. ; 141 144 121 119 
Latin America ; : 115 116 136 85 
Europe (ex. U.S.S.R. ~ é 101 100 111 90 
Near East . / 124 123 121 - 102 
Far East m ‘ ; 101 100 113 86 
Africa . ; ‘ ; 122 118 120 98 
Oceania ; ‘ 111 110 124 89 
World (ex. U.S.S.R.), . 111 111 113 98 

















Based on data in The State of Food and Agriculture: Review and Outlook, 1952, prepared by 
the Food and Agriculture Organization of the United Nations, Oct. 1952. 


On the contrary: if the increase of both manufacturing and agricultural 
efficiency were higher in the U.S. than elsewhere, a periodic monetary 
readjustment could not be avoided: and according to Professor Hicks a 
recurrent need for monetary readjustment could not be dismissed as trivial. 
Multilateral schemes for the stabilization of primary product prices, be- 
cause they are influenced by U.S. surpluses, might even tend to exacerbate 
the dollar problem by increasing the — of the rest of the world 
on U.S. supplies. 


6. The Problem of Demand 


Professor Hicks seems to view the threat of a disproportional increase in 
US. productivity entirely in terms of cheapening of U.S. products com- 
peting with our exports. The persistence of the dollar crisis in a period 
when U.S. prices were rising faster than those of other countries—e.g. 1946 
—should have warned him that the relationship is more complex. Indeed 
it might be argued that U.S. prices and wages were at times as high as they 
were because the terms of trade of the U.S. were favourable, i.e. because 
for reasons to be discussed there was an intense demand for U.S. products. 
The current dollar difficulties cannot be regarded as capable of a simple 
long-run explanation restricted to the supply side. 

It is this concentration on the ‘classical’ problem which leads Professor 
Hicks into the further (and rather opposite) trap of considering ‘export 
biased’ improvements in a country unconditionally favourable to the rest 
of the world. If the supply of the stationary country’s products is inelas- 
tic an increase in the progressive ‘countries’ demand might result in very 
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substantial increase in the income of the former. If then, the ‘improvement’, 
i.e. the fall in the export prices of the dynamic country, results in a more 
than proportionate increase in the demand for these products, severe 
monetary complications would result. The upshot is quite indeterminate, 
as income effects are so large as to change the whole picture and the 
variation principle is no longer a secure means of analysis.+ 


7. The Problem of Instability 


This conclusion is strongly reinforced by the difficulty in explaining the 
1949 crisis. In the main the British crisis of 1949 was the result of a specu- 
lative attack on the pound, encouraged by the indiscretions of the U.S. 
Secretary of the Treasury and other high officials. This attack took the 
form that U.S. purchases from the Sterling Area were postponed, while 
speculators in the latter increased their imports in anticipation of devalua- 
tion. It proved fatal because the insufficiency of reserves did not permit 
the passive toleration even of the relatively small drain on the gold reserves 
experienced, and because the abandonment of direct controls, both in this 
country and in the rest of the Sterling Area, prevented a sufficiently quick 
discriminatory restriction of dollar imports and a sufficiently drastic pro- 
hibition of capital movements. This aspect of the crisis is obviously beyond 
the confines of a classical model. 

What is more important, however, is that that model cannot account for 
the improvement of the British terms of trade prior to devaluation. An ex- 
planation based on their worsening can hardly be regarded as illuminating. 

Now it can be argued that improving terms of trade since the turn of the 
century were usually associated with depression and unemployment: had 
Britain succeeded in maintaining employment and her balance of pay- 
ments her terms of trade might well have suffered consistent deterioration 
(including in 1949). Thus an improvement in the terms of trade asso- 
ciated with short-term troubles must, from a long-run point of view, 
be regarded as purely nominal. But from a diagnostic point of view it is of 
the highest importance whether the problem is caused by a short-term un- 
balance or by long-term, persistent, and cumulative factors. In the former 
case U.S. purchases abroad would be at a low ebb and British bargaining 
power accordingly very strong. The analysis of the long-run predicament 
of western Europe when the supply of foodstuffs and raw materials be- 
comes scarce because of increased U.S. buying can hardly provide answers 
for this situation. 


1 Cf. p. 244, note 1. There are further complications due to the unequal distribution of 
marginal increments to national income which may well encourage a disproportionate 
increase in luxury imports. Cf., for example, the Report of the Special Commission to the 
Philippines, and below, p. 274. 
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IV. THE THREE DOLLAR CRISES AND THE 
STERLING PROBLEM 

We must now turn to our positive task of restating the problem in its 
long- and short-term aspects, and inquire how the resulting modifications 
influence policy decisions. We shall first of all survey the historical setting 
and this, together with the statistical material already presented, will 
enable us to analyse the nature of U.S. technical progress. We shall then 
be able to work out a dynamic model of the changing features of the dollar 
problem, and try to establish the wider theoretical implications of our 
analysis. 


1. The Dollar Problem 


Let us then reformulate the dollar problem. In the most general possible 
manner and without assigning any specific cause, the dollar crisis might 
be described as a persistent, though periodically acute, tendency for U.S. 
exports to outrun U.S. imports. In the context of post-war relative orders 
of magnitude of the ‘independent’ countries making up the non-Soviet 
orbit, of their gold reserves, and of the sensitivity of their economic systems 
to outside stimuli, this tendency implied a need for readjustment mainly 
or solely in the rest of the non-Soviet world, which was far too vulnerable to 
sustain passively losses of reserves sufficient to reverse the movement—if 
such reversal was at all possible automatically or by U.S. action. 

This tendency of the U.S. to denude the rest of the non-Soviet world of 
international reserves can be caused by a number of factors, some on the 
supply and others on the demand side, some mainly international in charac- 
ter (i.e. connected with changing comparative cost conditions), some 
purely domestic (e.g. the pressure to increase impediments to foreign ex- 
ports into the U.S. whenever they threaten to grow). The loss of internal 
balance, the fall in demand leading to a violent increase in the potential 
supply of U.S. exports (and a fall in imports) is also of the latter variety. 

This explains the fact that the dollar crisis seems to have persisted under 
varying conditions. The rest of the Western World suffered when the U.S. 
were fully employed—in 1947, and again in 1951. It was prostrate when 
she had a set-back—even a minor one, as in 1949. Balance was not restored 
when the terms of trade of the manufacturing countries improved (1949) 
nor when they worsened (1947 and 1951). An explanation based on a single 
cause can hardly be blamed for all these shocks. 


2. The Historical Setting 


Before we analyse the problem of causation systematically we might 
begin with an historical survey. In the last decade or so we seem to have 


1 i.e. the relationship between national income, savings, and foreign trade. 
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suffered from at least three different types of dollar crises. They are inter- 
twined in a complex manner but, at any one time, one might attribute to 
the one, or to the other, the main impact: 


i. The first, which was the most apparent in the immediate post-war 
period, was the result of the desperate shortages in the war-devastated and 
weakened areas. The strength of the demand for American products was 
overwhelming as no substitutes, or substitute sources of supply, were 
available. Open inflation in the U.S. following de-control in 1946, far from 
helping, seriously aggravated the problems of the rest of the non-Soviet 
world as demand for U.S. products was all but rigid. 

This problem was the cause of the complete breakdown of the attempt 
to enforce the war-time agreements on the restoration of the sway of the 
‘free’ price mechanism in international economic relations. It was some- 
what diminished by the efforts at reconstruction and intensive productive 
investment in western Europe and elsewhere, efforts which were supported 
by the American loans to Britain and other countries, and by Marshall Aid. 
Output (and productivity) in most areas has regained and surpassed pre- 
war levels. Thus the most desperate shortages caused by the war have 

been dealt with. 

There remain, however, its indirect effects, the loss of trade connexions 
by Europe in third markets and the thrust of the U.S. into a secure hold in 
them. There remain also the effects of the unsurpassed industrial and 
agricultural development in the U.S. which created new processes and new 
products. This residual has merged with the third problem to be discussed 
below. 


ii. The second of the dollar ‘crises’ is what one might call the short-term 
dollar problem. This is the problem of U.S. instability and its consequences 
on the rest of the world. It was predominant in 1925, then again after 
1929, 1937-8, and yet once more in 1947, 1949, and 1951.1 It is made more 
acute by the inevitable emergence in the U.S. of beggar-my-neighbour 
policies in these circumstances. 


iii. The third is the problem of the periodic readjustment enforced on the 
larger part of the rest of the non-Soviet world (both primary producing 
and manufacturing competitors of the United States)? by the superior 
competitive efficiency in the U.S. in the widest sense of the word. This will 
be discussed at greater length in the next section. It is this tendency, 
incidentally, which results in a natural self-sufficiency of the U.S. through 

1 In 1947 and 1951 the instability was almost entirely restricted to the instability of 
stocks, especially Sterling commodity stocks. That this was sufficient to cause a crisis shows 
the extent of the weakening of Europe. 


* In 1949 the pressure on the primary producers was more marked than on the manu- 
facturers and in 1953-4 it is again this pressure which will probably precede the latter. 
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the periodic unassisted displacement of non-U.S. exports (the latest ex- 
ample is sports cars) causing severe losses abroad. The self-sufficiency of 
the U.S. (and the problems of the rest of the Western world) are—even in 
relatively prosperous times—yet further increased artificially by various 
government measures of protection. This phenomenon might be termed 
the ‘medium term dollar problem’. It tends to increase the solidarity of 
the non-dollar areas. 

iv. The fourth problem, the problem of active competition of the U.S. 
for scarce primary products, has not as yet emerged. It was given a 
spurious actuality by the U.S. restocking panic in 1950-1. In fact this 
restocking panic was accompanied in the U.S. by a rearmament boom 
which violently increased U.S. imports also of finished goods and services 
(e.g. steel) from western Europe. This restocking boom, therefore, differs 
in essentials from the problem of the future when there is unlikely to be 
a dearth of manufacturing capacity in the U.S., and when the position of 
the manufacturing competitors might be more desperate, because the in- 
crease in U.S. demand for some primary commodities might induce a sharp 
cleavage of interest in the non-dollar part of the non-Soviet world, and 
thus threaten its coherence, though, as we have seen, this is by no means 
certain. 

3. The Concept of Superior U.S. Competitiveness 

In order to resolve these difficulties let us therefore first analyse the 
exact meaning of the phrase ‘cumulatively increasing U.S. competitive- 
ness’. Most authors seem to treat this increased competitiveness exclu- 
sively as a question of a relative fall in U.S. export prices. This seems a 
dangerously misleading approach. 

American progress seems multi-dimensional, and the capacity of cutting 
prices is not even its most important consequence. 

For certain restricted analytical purposes there may be no harm in ex- 
pressing its effects in terms of wage-price relationships. In advising on 
policy, however, the drastic simplification implicit in this procedure must 
be borne in mind. To be sure, there is likely to be a price at which British 
products will become ‘competitive’ with the U.S., even if their displace- 
ment from foreign markets by the U.S. was not primarily the result of 
price-cuts (or absence of price increases). Thus there will always be a price- 
discount which will offset favourable terms of credit or quicker or more 
certain delivery dates, &c. Equally price-discounts can make up for the 
non-existence of servicing facilities or skill in advertising or ‘prestige’. 

But it is essential to keep these causes of increased U.S. competitiveness 
separate, in order to be able to choose successfully the socially least costly 


counter-measures. 
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a. Supply factors. Turning to the supply side, the most important 
factors affecting U.S. competitiveness are the following: 


i. The disproportionately high investment capacity (including invest- 
ment in research) which currently seem to reach the astonishing level of 
three-quarters of the total investment in the whole of the non-Soviet world, 
with research expenditure reaching an‘ even higher proportion. 


This investment can be divided into 


(1) refinements in the production of existing commodities and services, 
also produced by other countries ; 

(2) the discovery and development of new or radically improved pro- 
ducts. 


The former will enable a cut in prices at home and abroad; the influence of 
the second is more far-reaching: it will displace products, and thus might 
force either dangerously drastic price-cuts or wholesale structural changes 
on their former suppliers. This process can perhaps be most easily visual- 
ized as the continuous creation in other countries of ‘inferiority’ among 
export goods or the reduction of other countries’ exports to the status of 
‘inferior goods’. 

Apart from this cause of displacement of the exports of other countries 
(especially luxury and capital goods) into the U.S., and even into third 
markets well supplied with dollars, there is a further, and probably more 
manageable, cause of U.S. superiority. This cause originates in its success 
in adopting mass-production methods enabling substantial cost-reductions. 
This cause is adventitious in the sense that it is (mainly) the result of the 
two large upsurges of productivity due to the stimulus of two wars. Had 
America’s competitors not been paralysed by these wars they cduld also 
have adopted them with equally favourable results (though not without 
large-scale reorganization and investment). It should be noted that the 
advantages under this heading have been experienced in primary pro- 
duction (including agriculture) as well as in manufacture. 

The resultant aggravated competition which the saving on production 
costs makes possible might take the form of 


(a) increased expenditure on advertising ; 

(6) maintenance of large sales and servicing organizations ; 

(c) advantageous delivery conditions through maintenance of stocks or 
because of the relatively large scale of current output to foreign 
sales; or 

(d) finally (and probably least important) straight price-cuts. 


1 This ‘inferiority’ must be sharply differentiated from both the Marshallian (price) 
inferiority or from the inferiority due to an increase in income. The second is nearer to it. 
Cf. below, p. 271. 
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ii. The intense dynamism of the system: its vast scale relative to the 
rest of the non-Soviet world secures further decided advantages to U.S. in 
its competition with other (manufacturing) countries. Even if no actual 
deflationary pressure arises through the exhaustion of internal markets and 
investment opportunities,! the necessary capacity will always be available 
to secure sharply contested extra-American markets, and beat competitors 
through prompt deliveries. A less expansive system could only secure this 
flexibility through actual deflation and the maintenance of a (more con- 
siderable) degree of under-employment.? 

Paradoxically enough, this tendency to excess c» pacity might well have 
a favourable effect on the U.S. terms of trade: the foreign purchasers of 
capital goods might well be more interested in early profitable operation 
(because quasi-rents are notoriously risky and uncertain in the longer run) 
than in the price, and prefer U.S. products, even if dearer, to others, if the 
latter are only available with some delay. 

iii. The dynamism of the system and the vast increase in the size of the 
productive unit with which it is associated is also likely to stimulate 
attempts by U.S. producers to ensure against U.S. instability by diversi- 
fying their market through international expansion. As cost accounting 
is very arbitrary in the case of large-scale enterprise conducted on an 
oligopolistic basis, they can easily do this—even if smaller (foreign) firms 
would not or could not compete. At the same time the fact that export 
trade is only marginal enables American producers to take these risks. 

iv. Added to this precautionary motive—and hardly less important— 
is the high prestige value of a world-wide organization. There are further 
important tax-saving-accountancy® considerations which will undoubtedly 
stimulate the managerial élite of the biggest corporations, even when it 
does not exactly fit the shareholder (profit) motive to extend operations. 

v. The increase in the relative size of U.S. corporations, and of the rela- 
tive availability of capital (savings), increases the lending capacity of indi- 
vidual U.S. firms relative to their competitors. This is further enhanced 
by the establishment of public corporations to finance foreign trade and 
the facilitation of tied loans. In poor countries where investment is likely 
to yield high immediate returns credit facilities are often more important 
than price. 

Disproportionate investment and technical progress represent cumula- 
tive forces in several senses: in the first place they will cause an ever- 

1 Cf. below. The constant admonitions to foreign countries to pursue ‘sound’ policies 
suggests that this is a powerful element in the picture. 


2. But under-employment would—other things being equal—depress investment farther, 


and, therefore, intensify the long-run problem. 
8 Also managerial expense-sheet advantages in making ‘supervisory’ visits to agreeable 
places. 
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widening discrepancy in the productivity in and outside the U.S. So long 
as full employment in the U.S. is maintained by private investment ex- 
penditure (and not by increased defence or social expenditure financed 
either by loans or by taxes falling on savings) it is likely that national 
savings—including corporate savings—will rise further with productivity 
and income, and, with it, investment capacity. 

In the second place, investment in research is a typically increasing re- 
turns activity: inventions from being accidents or sparks of genius are 
reduced to routine activity. At the same time the monopoly profits con- 
nected with them enable vast new expenditure: by reducing risks even in 
the U.S. the process cumulatively stimulates the large units. The circulus 
vitiosus is completed by the fact that these units have great latitude in 
their competitive (incl. price) policies. The monopoly positions created in 
this way continue until the technique is assimilated by foreign countries 
abroad (if assimilation is not blocked by patent laws not suited to this 
peculiarly lop-sided international position) or until protection forces the 
US. firms to carry their activity abroad. 

In distinction, superior availability and credit facilities do not represent 
cumulative influences though they might be very powerful advantages. 
This distinction is important in deciding our policy. 


b. Demand factors. No less important are the factors working on the 
demand side towards a recurring tendency for U.S. exports and services to 
outrun purchases—though some of them (advertising) are made possible 
by superiority on the supply side. 

i. Even those American products for which adequate and basically com- 
petitive foreign substitutes exist obtain a prestige value (not the least 
through U.S. films) which is out of proportion to their usefulness. A sort 
of complementarity due to consumption habits arises. 

ii. Beyond and above this automatic effect of industrial leadership the 
powerful salesmanship developed in the U.S. represents a powerful incen- 
tive to spending. Now in the U.S. this constant temptation to spending, 
and against saving, might well represent a sociological boon and a necessity 
if the ‘free enterprise system’ is to survive. In poorer areas it is suicidal 
to permit it as it reduces the limits of investment. On the other hand, 
ignorance of certain American products might indeed be bliss if this means 
that saving is strengthened or that the pressure to sell abroad in order to 
pay for these goods is reduced by their exclusion. The impact effect on the 
terms of trade and on the distribution of income of the poor countries of 
a ‘liberalization’ of imports from the U.S. might be highly deleterious. 


1 Cf. my essay on ‘The Crisis of the Marshall Plan’ (Zconomia Internationale, 1950) and 
‘Problems of Western Unification’ (Bulletin, op. cit., 1950). 
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iii. This effect is reinforced by a factor which to some extent can be 
regarded as a mixture of the two previous ones—the Veblenesque ‘con- 
spicuous consumption’ effect: U.S. prestige and salesmanship can easily 
penetrate the small upper classes of the poor countries which are often as 
rich as, or richer than, the (much broader strata of) Americans for which 
these goods have been mass-produced. The snob-appeal emanating from 
the U.S. is then reinforced by a domestic force. 

The preference for U.S. products created by these factors and which has 
lately been described by the innocuous words of ‘demonstration effect’ is 
‘irrational’ only in the sense that the psychical losses caused by a total 
elimination of U.S. products would be less than corresponding to the actual 
preference manifested. It is not irrational in the sense that the preference 
would not be re-established if the buyers would be exposed once more to 
the salesmanship and snob-appeal. 

Liberalization thus might under certain circumstances promote profli- 
gacy, decrease savings, and thus tend to intensify the problems of the areas 
which have to increase their rate of investment if they are to reduce the 
growing handicap in their trading and competitive relations with the U.S. 
Even from this point of view a sharp all-round control of imports from the 
U.S. seems required. This argument is different from and might modify the 
degree and quality of restrictions imposed merely to improve the terms of 
trade, irrespective of the collateral effect of the restrictions on domestic 
distribution. 

Sharply to be distinguished from this increase in the (individual) pro- 
pensity to consume is the effect of the growing awareness of the masses of 
their wretched condition in large parts of the world. This is due partly to 
the rise of democracy and the destruction of colonial power, partly to the 
threat of Communism and the impact of the success of planned investment. 
In many areas, including Europe, this desire to speed up progress creates 
a threat of open inflation—and, unless that is ‘suppressed’, leads to either 
a collapse of the policy or a monetary crisis. 

It should be added quite emphatically that U.S. progress opens up new 
genuine possibilities of enjoyment and a decrease of toil. Efforts to miti- 
gate its destructive consequences on the producer interests abroad—efforts 
which are essential if a further, and politically disastrous, increase in the 
inequalicy in the international distribution of wealth is to be avoided— 
must therefore take the form not indeed of the protection of inefficient and 
stagnant vested interests but a consciously guided stimulus to our own 
dynamic development. Otherwise any gain for the producers of outside 
countries will be more than offset by the loss of consumers’ satisfaction. 
It is the one-sided haphazard nature of progress concentrated in one region 
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c. Short-term instability. ‘We have up to now discussed factors 
which are qguasi-permanent in character. There remain considerations of 
a slightly different order. A combination of circumstance imparts extreme 
short-run instability to the relations of the U.S. with the rest of the non- 
Soviet world and inflicts avoidable damage not so much through a worsen- 
ing of the terms of trade! as through intermittent monetary shocks and 
unemployment.? 


i. The first significant fact in this respect is that the U.S. has become a 
large part—over 50 per cent.—of the total non-Soviet economy. On the 
one hand, foreign trade plays a relatively small part in the U.S. economy. 
Thus variations in the foreign balance have little automatic effect (as they 
are of the second order of smalls) on the U.S. national income.* Conversely 
any change in U.S. demand might have an overwhelming influence in 
foreign countries. 

ii. The probable indirect multiplier effect in the U.S. through the bank- 
ing mechanism of changes in her reserves seems also negligible. The 
reserves of the U.S. are vast—constituting some two-thirds of the total 
reserves of the non-Soviet world.‘ They are, moreover, large in relation to 
any variation of the U.S. balance of payments. Stabilization in the U.S. 
will depend on volitional acts of the U.S. administration, and not on auto- 
matic monetary forces. The ratio of gold reserves abroad to the value of 
foreign trade, however, has declined' as a result of the U.S. refusal to agree 
to an all-round increase in the price of gold despite the multiple increase 
of foreign trade prices.* Thus foreign countries are in no position to accept 
with equanimity threats to their reserves. 

iii. The consequences of instability in the U.S. are aggravated by two 

1 Though short-term inflationary shocks will act mainly through the terms of trade, they 
will in future hardly be important, though in 1950-1 they disturbed the British equilibrium. 

® Theoretically speaking there might exist an exchange rate at which full employment 
could be maintained despite the deflationary shock. Apart from the extreme impoverish- 
ment which such a rate might well imply in practice through the worsening of the terms of 
trade, competitive devaluation or automatic counteraction by the creditors may vitiate its 
effects. Equally the cumulative factors might well have an employment effect. Nevertheless 
there is a valid distinction between effects which are due to U.S. unemployment and those 
which would operate even if the U.S. were fully employed throughout the period. 


® Cf. A Foreign Economic Policy for the U.S. (ed. S. Harris), chap. 25, Table 2, p. 458. 
* Cf. The Adequacy of Monetary Reserves, Staff Papers, I.M.F., Oct. 1953. 


Gold reserves ($ m.) 


1937 1952 1937 1952 
World . + 24,750 35,500 iy - 4,141 1,500 
Us. . - 12,790 23,252 E.P.U. . - 5,945 4,485 


5 From 24,750/23,720 to 35,500/79,825. If ‘free’ (i.e. dollar) foreign exchange reserves are 
included the ratio is slightly better. ‘Total’ foreign exchange reserves do not represent 
meaningful concept as some of these ‘reserves’ are blocked and their inclusion would mean 
double-counting. 

* Whether an increase in gold prices would be the best possible way of dealing with the 
problem, however, is very much open to doubt. 
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further factors both resulting in a multiplier effect on the foreign balance 
of a given variation in U.S. home demand. 


(a) The first of these is the self-sufficiency of the U.S., the causes of which 
have been investigated. A relatively small change in demand might 
often lead therefore to a more than proportional change in thé 
(marginal) demand for imports (or exportable goods).! This result 
might well be reinforced in case of deflation by administrative or 
legislative protection of American domestic producers.” 

(8) The whiplash effect is enhanced by speculative anticipations and 
consequential changes in U.S. stocks of commodities. The well- 
known weakness of the reserves held by foreign countries aggravates 
this risk. 


V. THEORETICAL IMPLICATIONS 


We are now in a position to survey the more general implications of our 
analysis of the causes of the U.S. competitive superiority. We shall, first 
of all, discuss some of the general problems raised in, the analysis of the 
‘real’ (barter) sphere and then deal with the questions raised by the 
monetary unbalance. 

Two preliminary remarks may be in place. 

(a) In the first place, some of the confusion has been caused by treating 
random events as necessarily neutral. If there is reason to think that pro- 
gress is distributed in a random manner over parts of one country (i.e. part 
of the system as a whole), the effects of progress are dismissed as unimpor- 
tant because it is implicitly assumed* that random effects always offset and 
cancel each other, i.e. that they are equivalent to an unbiased uniform pro- 
gress. Professor Frisch’s analysis of business cycles should have warned 
authors that in a dynamic setting this procedure is not permissible, even 
in a closed system. 

In the present context this assumption is made wholly illegitimate by 
the fact that there is no randomness in the relations of the parts (i.e. coun- 
tries) of the system to one another. On the contrary, there is a complete 
asymmetry in the dynamic relations of the dominant country to the rest of 
the system. The former initiates shocks and reaps the main benefit. The 

1 For statistical material cf. E.C.A. The Sterling Area, Table 17 and pp. 72-76. 

® Cf. P. P. Streeten and T. Balogh, ‘The Inappropriateness of Simple Elasticity Concepts’, 
Bulletin of the Oxford Institute of Statistics, 1950. I am gl-d Professor Hicks accepts our 
analysis of the probability of ‘kinked’ curves in international economic relations: once 
production has started in the U.S. it is unlikely that it will be permitted to be destroyed by 
foreign competition. 

® Hicks, op. cit., p. 127. 


* ‘Propagation Problems and Impulse Problems in Dynamic Economics’, Economic 
Essays in Honour of Gustav Cassel, London, 1933. 
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periphery has to adapt itself as best it can to the new situation. As we P 
shall see, the actual developments can only be accounted for satisfactorily re 
by reference to this asymmetry. D 

(b) In the second place—and not unconnected with this general attitude tl 
— it is almost instinctively assumed that problems in international trade k 
can always be successfully explained by models containing two countries t 
only. If the impact effects of the dynamic evolution of any of the units fi 
were distributed evenly among the other countries, or were negligible, this tl 
procedure might be justified. The deeply ingrained habit of treating cetera a 


as paria, and neglecting secondary repercussions and distributional prob- * 
lems, can be defended if the problem is one of perfect competition and 
optimum (or unchangeable) factor endowment. But in this context the 
US. is an equivalent to the whole of the rest of the non-Soviet world ; i.e. 
of a different order of magnitude than other countries. On the other hand, 
the specialization of other countries (due partly to the development of 
foreign trade, partly to U.S. investment) has vitiated the assumption ' 
of the even distribution of impact effects. Thus the probable incidence of 
gains and losses becomes one of, if not the central point of the analysis. 


= ors 


1. The ‘Real’ Sphere: the Inevitable Benefits of Growth > 


Economic opinion was all but agreed that growth and progress in any 
one country was not merely beneficial on balance to the country itself but 
to the ‘rest’ of the world. In the country itself the harm done to the pro- 
ducers of displaced goods was visibly offset by the benefits gained not 
merely by the consumers but by the ‘new’ producers.! The extension to 
the ‘world’ of this doctrine of the essential harmony of interest seemed less 
plausible. The greater was the triumph of the classical school for having 4 
accomplished. it: its proof was furnished by the improvement of the barter 
terms of trade of the outer-world with the ‘progressing’ country. And (as 
he saw himself constrained to accept it) it was this proof which led Pro- q 
fessor Hicks to look for a foreign-trade bias in U.S. progress to explain the 
non-monetary discomfiture of the outside world. 

There is, however—as we have seen—no evidence of such a simple bias 
in U.S. growth. It seems, therefore, that we must look in a different direc- 
tion for the explanation of the non-monetary difficulties. The validity of 
the classical optimism is beyond question—on its own assumptions. It is 
the unreality of those assumptions that explains the contradiction between 
prediction and reality. 


a. The uneven geographical incidence. The first problem which ( 
arises in this context is the uneven distribution of the impact effects of 


— Det A fF. 7 


Pm ew oo 7S ee Oe 





1 No one denied that some people were harmed. 
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progress in the dominant country on the ‘rest of the world’, An adequate 
representation of the problems raised from the point of view of Britain’ 
necessitates a model containing at least four countries. There is first of all 
the United States. In the second and opposite pole we have the United 
Kingdom. In between these are ranged countries which can be divided into 
two groups each of which will have to be represented by a ‘country’. The 
first of these consists of countries which are liable to benefit directly from 
the U.S. progress; the second of those which do not. The first consist 
almost entirely of primary producing countries situated—as we have seen 
—mainly in the western hemisphere. The second group while mainly 
manufacturing is by no means entirely so: it is the essence of the dollar 
problem that there are a number of countries which are complementary 
to one another and yet both competitive with the U.S.—a result of the U.S. 
being exceptionally large and a naturally self-contained country. 

Part of the ‘rest’ of the world thus will undoubtedly benefit by ‘pro- 
gress’ in the U.S.: U.S. demand for its products will rise, and, if the pro- 
duction of these goods is subject to decreasing returns, the terms of trade 
will be shifted in its favour more than by the (relative) cheapening of U.S. 
products. This part of the world either belongs to the Dollar Area and 
suffers from no dollar problem, or could become a member, being held 
back by political rather than economic reasons. 

In the second group there will be countries which though indirectly (and 
to a lesser extent) benefiting from U.S. progress (because the price of their 
products is being increased or the price of supplies is cut) cannot be re- 
garded as parts of the Dollar Area because their direct sales to the U.S. 
(both absolutely and relatively to potential purchases) are insufficient to 
permit them a neglect of other customers: they are more affected by the 
discomfiture of the latter than benefited by U.S. progress. 

Finally there are in this group also countries which, like the United 
Kingdom, are overwhelmingly competitive in character and which cannot 
hope to derive benefit at all. 

The first group is not merely restricted at the moment to few countries, 
but, as we have seen, it may well be (and it is not even unlikely) that mili- 
tary and political reasons will also in future restrict the area thus benefited 
mainly or entirely to the western hemisphere. The abundance of cheap 
capital in the U.S., and the fact that much of the natural wealth of 
the western hemisphere is still untapped, facilitates this restriction of the 
‘Dollar Area’. In any case, in so far as development of the ‘rest of 
the world’ took the form of high-yielding U.S. investment (and much of the 
capital goods and technical skill required being physically obtained from 

1 If the problem were to be viewed from the point of view of a Dollar Area country (e.g. 
Canada) a three-country model might be adequate. 

4520.3 T 
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the U.S.) even an extension of the Dollar Area might not help but aggra- 
vate the dollar problem of the (shrinking) non-dollar rest of the non-Soviet 
world! though this problem will differ fundamentally from Professor 
Hicks’s problem of the terms of trade of the extra-U.S. manufacturing 
areas, as there will be relatively abundant supply of primary products. 

As and when (if at all) dollar imports eventually increase because of the 
relative exhaustion of natural resources and this increase begins to offset 
the import-content—reducing and inferior—goods-creating effect of a 
superior U.S. technical progress, the Dollar Area will expand (the rise of 
uranium mining has, as it seems, extended it now to South Africa). When- 
ever the unfavourable effects of U.S. progress, or a sudden fall in U.S. 
demand, overtake these shortages and decrease U.S. import propensity, 
the membership of a (number of) country(ies) in the Dollar Area may 
become questionable.? 

The classical model seems to have misled writers into thinking of the 
area benefited by the progress of a single country as large, and that harmed 
as small. As each single country was thought of as insignificant relatively 
to the rest of the world, and therefore rather specialized in its (potential) 
exports, this was only too natural. The phenomenon of the U.S. (which is 
equivalent in economic power to the whole of the rest of the non-Soviet 
world) could not be accommodated by this model. 

Yet it can be argued that (even when all this is admitted and the relative 
slenderness of the number of the beneficiaries realized) the classical opti- 
mism could be justified. In some sense (no longer admitted as sense by 
modern writers)’ the ‘large’ gains of a few beneficiaries could be said to 
‘offset’ or ‘more than offset’ the small losses of the majority of the rest of 
the world. Even it this were meaningful, it would hardly mean much from the 
point of view of those harmed (or not benefited), as they will not be ‘bribed’ 
or compensated for forgoing policies which might reduce their discom- 
fiture (though at the cost of preventing ‘greater’ benefits for the privileged 
rich). But it is quite obvious from our survey that the story is not ex- 
hausted by the geographical unevenness of the favourable and unfavour- 
able effects of U.S. progress. 


b. The nature of the dynamism of progress. Part of the answer 
is undoubtedly supphed by the complicated nature of U.S. progress and 
especially its consequences on factor utilization (and values) in a micro- 
economic sense. Our analysis of the nature of U.S. progress has unques- 
tionably established the fact that the number of significant taxonomic 


1 Cf. above, p. 254, and Bulletin of the Institute of Statistics, Oct. 1951. 

® This is the reason why the events of 1949 and 1950-1, in their different ways, are so 
interesting: cf. above, p. 259, iv. 

® Cf. ‘Freer Trade and Economic Welfare’, Economic Journal, 1950. 
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combinations in a dynamic process of a multi-unit system is far greater 
than has hitherto been supposed: we can divide the cases 

(a) according to the character of the process through time ; 

(b) according to the mainspring of the growth ; 

(c) according to the nature of its impact on industries ; 

(d) according to its influence on factor utilization ; 

(e) according to the relation of the impact on foreign trade. 


(a) Time (b) Causation (c) Industry (d) Factor utilization 
1. Uniform 1. Investment 1. Uniform 1. Neutral 
2. Periodic 2. Returns 2. Non-uniform 2. Capital saving 
8. Random = 3.. Psychology (a) necessities 3. Labour saving 
(snob-appeal, &c.) (6) luxuries 
(e) Foreign trade 
: (a) uniform 
1. Not biased (6) nonamniform 
: (a) exports 
2. Biased (8) imports 


It should be noted that in so far as foreign trade is determined by rela- 
tive factor endowments (and in some sense it always is—though that sense 
might not be very meaningful") the old acquaintances in dynamic analysis, 
the ‘neutral’, ‘labour’, and ‘capital’ saving inventions, will in all proba- 
bility introduce a foreign trade bias, though their effects will by no means 
be limited to foreign trade. 

Anyone with an appropriate bent can construct quite a number of cases 
—perhaps even write a treatise—each of which might then be followed out 
on the basis of a priori assumptions. A more scientific procedure would be, 
perhaps, to choose the appropriate model on the basis of factual knowledge. 

We shall first of all analyse the problems that arise out of the impact on 
factor utilization and foreign-trade bias ((d) and (e)), then turn to the nature 
of its causation (b), and—as a transition to the ‘monetary’ problem—to 
the consequence on demand (c), andthe implications of its time-shape on 
risk and the rate of growth (a). 


c. The problem of ‘inferiority’ and displacement. The evidence 
which we reviewed suggests that at present (and in the recent past) Ameri- 
can dynamism is (and was) 

(i) not biased as between primary production (especially agriculture)* 
and manufacturing. If anything relative progress in the former 
seems to have been more striking.® 

1 Cf. Samuelson, ‘International Trade and the Equalization of Factor Prices’, Economic 
Journal, June 1948, pp. 181-3. 

* There is some bias against raw-material production. 


* Quite apart from the fact that price ‘advantage’ might be produced by government 
subsides. 
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(ii) Among manufacturing industries there is no bias towards ‘import- 
substitution’ rather than ‘export competition’ with other manu- 
facturing areas, such as Britain. 


This is not surprising, but exceedingly disconcerting. It means that the 


American dynamism is dominated by the combined effects of capital in- 
vestment and technical inventions. These are able to overcome (cf., for 
example, the case of textiles or rice) the effects of (static) relative factor 
endowment. There is, in other words, no reason to be confident that inven- 
tions will not render processes capital-intensive! which are at present 
labour-intensive. 

Indeed, inventions counteracting existing comparative advantages, and 
suppressing (or rather offsetting) them, are not unlikely. In the first place 
they will be stimulated in the high-wage capital-rich country by the fact 
that no new demand need be created when an attempt is made to displace 
foreign products now imported (i.e. in which the country suffers from a 
comparative disadvantage): the existence of a market is known and the 
entrepreneur is able to concentrate on solving a technical probiem (e.g. the 
success of the sports-car model in the U.S. which was opened up by the 
success of British manufacturers). The comparative disadvantage is made 
to disappear. 

Once this happens, superior marketing techniques and the other stimuli, 
which have been discussed above, may, in the end, transform the industry 
into an exporter. Exports in which the weaker country had comparative 
advantage will suddenly disappear. Lately changes in technique made 
their full effect felt even in agriculture. The mechanism analysed by Ohlin (in 
so far as its applicability has not been destroyed by other factors, e.g. com- 
plete specialization) will be decisively weakened. The equalization of 
factor remuneration through trade is postponed or altogether reversed. 

More generally, and in the second place, the fact that in the rich dynamic 
country the productive factor which is in greater abundance elsewhere is 
relatively scarce and expensive will stimulate its saving even if there is no 
ready market now occupied by foreign competitors. Thus in the nature of 
things research will tend to be concentrated on technical problems which— 
if solved—are bound to decrease the value of the productive factor avail- 
able elsewhere and thus national income. The fact that research expendi- 
ture tends to be cumulatively concentrated in the ‘richest dynamic’ 
country intensifies this bias. 

In the context of international economics the assumption? that technical 
progress, on the average, will neithor be labour- nor capital-saving is not 

1 For a striking factual collaboration of this surmise cf. Appendix. 


* On all these matters cf. Mrs. Joan Robinson, The Rate of Interest, London, 1952, esp. 
pp. 40-43 and 52-53. 
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justified. Technical progress is not evenly distributed over the world. 
Thus not merely the locus of (and the direct gain from) the innovation will 
tend to become concentrated, but the nature of the progress will also be 
influenced. The non-arbitrariness of the geographic incidence of progress, 
which not merely separates the dominant from the dominated but imparts 
a bias against the less developed (and less dynamic) countries, is of the 
utmost importance in the diagnosis of our malaise. 

The character of invention is dominated by the labour-saving propensity 
of the relatively low rate of interest ruling in the dominant country. But 
once progress and the technical revolution has been accomplished there is 
no way back. The process has become irreversible: the change in technique 
cannot be resisted by a fall in wages without undue hardship. Thus the 
principle of comparative costs loses much of its meaning: it is not sensible 
to ask what the relative greatest advantage is when (at the margin at any 
rate) the rate of change of the relative advantage is large. The losses 
suffered at the margin through the enforcement of repeated readjustments 
may well be greater than any gains due to the corresponding marginal 
increase in the international division of labour. As invention of the type 
discussed, far from increasing specialization (and thus increasing gains and 
reducing the risk of losses), decreases it (thus reducing gains and increasing 
the risk of losses), the limitation of trade might be beneficial. 

The relative cheapness or expensiveness of foreign products does not 
seem to have much influence on the substitution of U.S. products. In fact 
(and within reason) the more expensive goods are, the less likely they fit 
U.S. production methods and tempt U.S producers to active technical 
innovation. Even in raw materials technical progress does not have any 
obvious relation to relative prices—though of course unavailability (i.e. 
infinitely high price) has a powerful effect (e.g. artificial rubber). But (as 
the case of rubber in the nineteen-twenties shows) more routine measures 
of saving in the use of the primary product are unquestionably stimulated 
by a rise in price.! 

Thus the contingency of decreased demand for certain (imported) goods 
despite an increase in income, which is traditionally treated as an excep- 
tional and perverse case, not claiming serious attention, turns out to 
be a common occurrence of vital importance. It should be noted that 
this ‘dynamic’ recurrent ‘inferiority’ depends on the continuance of the 
superiority in research: otherwise it can better be treated as a once-for-all 
displacement of competitive goods. The emergence of such new and 
coveted products might diminish demand for a wide circle of other com- 
modities and not only of their immediate substitutes. It should be con- 
trasted with the Marshallian concept of inferior goods which depends on 

1 Cf. p. 260, note 1. 
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the income-effects of price changes and also with the more related and 
internationally much more important case of a decline of demand on an 
increase in income not caused either by a contrary movement in price or 
by the discovery of a new product.! 

This abrupt substitution of U.S. products might well be ‘irrational’ from 
a social point of view, and impelled by prestige, selling and service organiza- 
tion, &c., especially in the case of capital goods where U.S. products might 
be over-capital-intensive (automatic) for conditions elsewhere. But in 
many instances the use of these instruments will be economic even from 
a social point of view: their productivity might be out of proportion to 
the older instruments and their price might be kept relatively low through 
the mass-production of machines unknown elsewhere.? The ‘growth’ of the 
US. instead of making her more complementary to the ‘world’? is likely 
to render her more competitive. It lessens, in a haphazard way, the scope 
of profitable trade with a large part of it. 

Technical change (and/or government policy*) suddenly reduces com- 
parative cost differences and thus either positively decreases the area bene- 
fiting by U.S. progress or increasing the loss of those areas which never 
benefited: by ‘more’ than the gain of the benefiting area. Instead of there 
being a ‘net gain’ in the ‘old’ sense of welfare economics there is a ‘net 
loss’> in the area outside the U.S. This is the basic reason why ‘there is a 
relatively large volume of foreign trade trembling as it were on the margin 
of advantageousness, and liable to be blown to one side or the other of that 
margin by small changes in the world circumstances’. The dynamism of 
a large dominant country because it is not biased between primary and 
manufacturing production but biased against the productive factors which 
less developed countries possess in abundance, might cause dispropor- 
tionately grave repercussion to the latter. 


d. The cause of the superiority. The superior dynamism of the U.S. 
will in part be due to increased saving and investment and heavy expendi- 


1 It is of course comprehensible that these latter cases of ‘inferiority’ have not been dealt 
with, as most economic analysis has developed on the basis of a static system which assumes 
the maintenance of full employment but no net investment or technical progress; this 
‘dynamic inferiority’ has, nevertheless, the same result, i.e. reduction of demand for the 
product despite the increase of the American national income. Cf. Tables III and IV. 

* If the indirect cost of moving peasants into towns is high their use will also be ‘justified’ 
economically as pump-priming (i.e. a quick increase of productivity), though, of course, not 
necessarily from a social point of view (i.e. if the increase in the welfare of the peasant is 
taken into account which would take place if a less capital intensive technique were adopted). 

% But cf. above on the unreality of this concept. 

* As in the case of agricultural products. 

5 The ‘gain’ through ‘progress’ to the ‘world as a whole’, i.e. including the U.S., being 
brought about by the ‘gain’ in the U.S. 

* Professor Robertson, ‘The Future of International Trade’. Reprinted in Readings in 
the Theory of International Trade, Philadelphia, 1949, p. 505. 
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ture on research., Only emulation or greater technical aptitude can equalize 
this factor. On the other hand, we have seen that a considerable part of 
the advantage of the U.S. originates in the possibility of large-scale pro- 
duction (i.e. the shape of cost curves, rather than merely in the intensity 
of investment) cue to the adventitious favourable conditions enjoyed in 
critical periods of U.S. growth. Thus (temporary) protection abroad—if 
followed up by positive measures of investment—would enable there a 
large-scale reorganization of industry which would in fact be equivalent 
to the rise of ‘infant’ industries. Without protection the breathing-space 
needed to permit this development is unlikely to be vouchsafed. In prac- 
tice, therefore, the enforcement of the most-favoured-nation clause means 
that the rest of the non-Soviet world is kept in small units and prevented 
from reaping the possible benefits from known techniques. 

It is for these reasons essential to know the exact cause of the dynamic 
superiority of the dominant country if suitable measures are to be devised 
at the smaller social cost to the poorer areas. 


e. The time-sequence and its importance. The exact nature of the 
time-pattern of the dynamism is equally vital for the diagnosis of the prob- 
lems in front of us. It cannot be represented, without subsequent detailed 
empirical analysis, as a process of either known uniformity or of pre-deter- 
mined and known periodic discrete jumps in productivity in one country 
with the other remaining stationary.! It is the interaction of the two eco- 
nomic systems, or rather the influence of the dynamism of the dominant 
economy on the development of the satellite, which is at issue. The prob- 
lem is how the productive pattern and capital accumulation, i.e. in the 
long run, the volume of the total resources of, and the degree of their 
employment in, the dependent economy will be affected by the progress 
in the dominant country.? The assumption that the interaction does not 
influence the growth of the weaker area reduces the problem into a pseudo- 
static one. It is not possible to escape from the constriction of a static 
system by taking growth rather than total resources as given. All evidence 
points to the conclusion that progress is not even, nor has it a regular 
periodicity. 

The random and unpredictable character of the technical progress through 


1 Cf. Professor Hicks, op. cit., pp. 122-4. This procedure is rather reminiscent of his 
dynamization of cyclical analysis by assuming a predetermined autonomous investment of 
a rather unspecified nature (which therefore is extraneous to the system: though it lifts the 
full employment ceiling, it apparently does not generate output capacity). Cf. N. Kaldor’s 
suggestive paper (‘Mr. Hicks and the Trade Cycle’, Economic Journal, Dec. 1951, esp. 
pp. 842 and 845). 

* T have tried to express this idea—rather unclearly and certainly quite unsuccessfully— 
(‘The Concept of a Dollar Shortage’, the Manchester School, 1949) by saying that ‘the con- 
cept of the eventual equilibrium position has no sense independently of the path taken. Its 
position will be co-determined by the path of readjustment.’ 
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shocks unevenly distributed among the industries of the dominant eco- 
nomy thus imposes a new risk on all other countries. 


(i) It threatens, through its cumulative effects, periodic monetary upsets 
in the ‘weaker countries’. 

(ii) It exercises a general depressing influence through the added risk 
introduced into the dependent economy. Thus the incentive to invest 
(already terribly handicapped by the difficulties besetting a dependent 
country) is further reduced because the risk of finding markets suddenly 
vanishing is difficult to meet. The weaker countries do not have protected 
internal markets from which to forage far and wide, nor the capital re- 
quired to make constant adjustments. The gains of a greater international 
division of labour are offset by the reduction of the rate of progress! due to 
‘technical’ risk. 

(iii) This effect is distinct from and additive to the ‘monetary’ risk of a 
U.S. recession and to the equally destructive but more permanent defla- 
tionary pressure emanating from the greater flexibility of a more dynamic 
system.” 


f. The implications of demand changes. The traditional approach 
to changes in productivity treated the matter as if a smooth substitution 
would be expected as a result: of the consequent fall in the (relative) prices 
of the progressive country. It is by no means certain that (even if a violent 
displacement of products discussed under the phrase of dynamic inferiority 
does not take place) marginal income and even price-elasticities will not be 
high in under-developed countries. Alternative supplies might not be 
available at the price, and even if they were available the prestige and 
other ‘sales’ reasons might induce a disproportional increase in the demand 
for American products. We are not justified in assuming* that an improve- 
ment in the terms of trade excludes or even minimizes the possibility of 
monetary disturbance. 

Indeed, one might suspect that, where a large part of the marginal income 
accrues to profits, and where luxuries are imported, the benefits of U.S. 
progress to the under-developed countries would increasingly appear in 
terms of (new or improved) consumption—goods which only the relatively 
rich in the less developed countries can afford. Thus the balance-of-pay- 
ments upsets will be accompanied by a further worsening in the distribu- 
tion of income in the sense of increasing the share of the rich at the cost of 
depressing that of the poor. In principle suitable direct taxes and subsidies 
could deal with this distributional aspect of the problem. In fact there is 
no such possibility. 

1 The idea of uniformity of advance probably arises out of the monetary mechanism which 


is affected in the same way by a random and uniform progress. 
* Cf. above, p. 261, ii. * Hicks, op. cit., p. 125. 
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The likelihood of such upsets is increased if U.S. progress in terms of 
aggressive and ‘uneconomic’ sales campaigns, &c. But the essential com- 
plementarity of consumption by itself may well (together with social 
prestige of conspicuous consumption) result in violent displacement of 
demand in its favour in consequence of the introduction of new or sub- 
stantially improved U.S. products. While improvements in capital goods 
may well in the long run increase the possibilities of the progress of the 
under-developed areas, no such advantage need accrue from those in con- 
sumer goods.! Thus in order to be able to benefit from the socially desirable 
consequences of U.S. progress, measures may well have to be taken to re- 
strict the consequences on imports of the less desirable ones. 

The likelihood of this contingency is much increased by the effects on 
demand of a possible decrease in the savings of the upper and of a pressure 
of the lower income classes for faster progress and a larger share in the 
national income. These have already been discussed above and need not 
detain us again.? 


2. The Monetary Sphere 


There is little to be added to the traditional analysis of the monetary 
complications. The main point is whether money wages and costs can be 
expected to rise pari passu with the increase in productivity in the domi- 
nant country. It is not probable that the entrepreneur will offer a level of 
remuneration which would completely wipe out their benefit from technical 
progress.* Nor will they need to do so. The dynamism of the ‘advancing’ 
country continually releases workers through mechanization. This neces- 
sarily acts as a damper on trade-union claims.‘ 

Thus (unless the government acts, and either lends, or spends) a certain 
deflationary impact will be exercised.on foreign countries. This impact 
need not be very acute if the U.S. wages are rising, and if productivity 
abroad is not stagnant, and progress is due to steady and slight improve- 
ments. On the other hand, the repercussion might be extremely serious if 
the progress takes the form of reducing foreign products to inferior status, 
and thus causing grosso modo dislocation rather than mere marginal dis- 
placement. The various propensities might then be violently changed and 
serious monetary strain experienced even if the ‘improvement’ is ‘export’ 
biased.5 

1 The increase in the consumption of the rich need not necessarily be desirable at all. 

® Cf. above, pp. 262-3. * Hicks, op. cit., p. 125. 

* At the same time there is an automatic bias towards deflation in an expanding economy 
subject to progressive taxation which is not necessarily offset by the complex effects on the 
incentive to invest. This had been demonstrated both in Germany and the U.S. On the 
contrary, lack of advance often stimulates extremism in wage demands. Cf. Appendix for 


empirical confirmation. 
® Cf. above, p. 255. 
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It will depend on the orders of magnitude of the concrete case, and also 
on the intelligence of speculators, and the strength of government controls 
(if any), whether the problem will become acute and acutely conscious. If 
it does not, the main (and not inconsiderable) consequence will be a grow- 
ing inequality in wealth and income (probably made even more painful by 
business fluctuations which poorer countries are less able to bear without 
hardship). 

If the process and the prospects became conscious, as it is likely after 
some repetition, even in the case of phlegmatic speculators, the conse- 
quences would be extremely serious. Whether the inferior country tried 
to escape the strangulation by a series of devaluations or by ‘freeing’ the 
currency would make little difference. In both cases anticipatory specula- 
tion will be rife, and a continuous flight of capital will ensue, leading to an 
impoverishment of the country and an aggravation of the basic cause of 
disequilibrium. 

The persistent though non-cumulative influence of the ‘non-price’ ad- 
vantages, which can be matched only with difficulty by price-concessions, 
will reduce the likelihood of defensive success. The continuity of a basic 
cause of unbalance will also render evasive action more difficult: a tem- 
porary undervaluation, which (under ‘static’ conditions) would permit the 
launching of a counter-attack, would be undermined by the dynamic pro- 
cess which continuously reduces the ‘equilibrium’ rate of exchange and 
thus prevents the ‘catching’ of bears by forcing up the rate of exchange 
(assuming that the reaction of the balance is favourable to devaluation or 
depreciation).} 

Thus in order to safeguard the currency (and also to deal with non-price- 
competition, especially quick deliveries) the inferior countries will be 
forced into active deflationary-dear money policy to create continuous 
rather than intermittent unemployment. This will reduce investment and 
intensify the problem and endanger the progress of the poorer areas. Thus 
the relative impoverishment might be transformed into actual fall in the 
standard of life of the poor and Marx’s prediction will be justified on the 
international plane. 

Should the U.S. react to the deflationary pressure generated abroad 
through beggar-my-neighbour measures, this would further aggravate the 
position and render readjustment through «n increase in foreign exports 
impossible. If the U.S. would (as she indubitably could on the basis of her 
vast gold reserves) pursue an expansionary full employment policy, equili- 
brium could, in principle, be restored in the rest of the world by export 


1 For reasons explained elsewhere this expression is preferable to ‘elasticities’ which 
cannot be assumed to remain constant in an operation of so finite and all-embracing scope. 
Cf. P. P. Streeten and T. Balogh, op. cit. 
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surpluses through a rise in the standard of life of the dominant area rather 
than a fall in that of the poor. Though this amounts to a further increase 
in the inequality in income distribution, it might not be unbearable politi- 
cally. But even in this, more favourable, case the question arises whether 
an avoidance of these periodic upsets would not be preferable.? 

Unfortunately the expansiveness of the U.S. system might be so violent 
as to make the sustenance at home of a continued (slight) overall excess 
of demand impossible politically, especially as anticipatory speculation 
might create bottlenecks in the American domestic economy and thus lead 
to internal disturbances even before international monetary balance is 
reached. If the increase in ‘productivity’ is due to technical change result- 
ing in displacement of foreign products, this is a fortiori probable. Indeed, 
the monetary ‘equilibrium’ might then not be reached without serious 
impoverishment abroad. The alternative of restricting trade and thus 
minimizing the worsening of the terms of trade under these conditions 
becomes plausible.* 

We perceive that there is no reason to analyse separately the monetary 
impact effects according to the nature of the ‘real’ disturbance. Whether 
progress is ‘uniform’ or not, the monetary outcome will depend on the 
relation of efficiency wages and the importance of non-price advantages 
(such as easy credit) and of the dynamic effects. 

We may conclude this survey of the monetary sphere by saying that no 
‘equilibrium’ in the real, classical sense might be possible: there may be 
a running disequilibrium. This would be ‘offset’ or plastered over by 
movements of money wages or exchange rates. It will depend on the de- 
gree and nature of the discrepancy, of the speed of the development of the 
various units, and the flexibility of real resources (as against monetary 
expedients) how far the actual position can approach ‘equilibrium’. 


VI. CONCLUSIONS FOR POLICY 


We can now gather up the various threads—historical and analytical— 
of our argument and attempt to draw some very tentative conclusions for 


policy. 


1 A sufficient fall in the latter necessarily ‘cures’ the crisis by strangulation: but the 
question is not whether deflation and strangulatic-2 ‘work’ but whether equilibrium could 
not be restored without a cut in the standard of life. 

* Cf. below on the improbability of complete compensation of the depressive influence 
through stimulus to other industries. 

® It is gratifying that the erstwhile supporters of I.T.O. no longer wish to induce (poorer) 
countries which were forced through the war-time losses to restrict imports to grant uni- 
lateral favours to the richer countries by abolishing direct controls without counter con- 
cessions in terms of tariffs or customs regulations. 
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We have established that the optimism of the traditional approach 
to the fundamental harmony of interest between the dominant and the 
peripheral countries is not altogether justified. 


1, An increase in productivity in the former tends to improve the terms 
of trade of and thus transmit part of the benefit gained to the latter, pro- 
vided the latter are complementary rather than competitive. 

2. If the dominant country is as large and as well endowed with natural 
resources as the U.S. (in sharp contrast to the previous ‘dominant’ country, 
the U.K.) it is not unlikely that the incidence of the favourable effects 
might (and probably will) be geographically very uneven. As the area 
benefited has a tendency to develop strong demand for U.S. products it 
might well be that on the one hand the displacement of U.S. from these 
(Dollar Area) markets will be difficult but that on the other hand the soli- 
darity of a large (and complementary) area outside the charmed circle will 
be maintained. 

3. Technical progress is not unlikely to be haphazard both in timing 
and industrial incidence. If any bias can be detected it is towards the 
economizing of that productive factor which in relation to others is scarce 
and expensive in the dominant country. This means, if there are (as there 
undoubtedly are) appreciable differences in wealth (and thus the long-run 
level of the rate interest), that technical progress is, if anything, likely to 
retard a tendency to the equalization of factor renumeration, i.e. it is likely 
positively to harm the poorer countries. 

4, The dominant country on the basis of its large markets (not unlikely 
to be protected) and high investment is likely to monopolize the highest 
increasing returns industries. Historically this tendency has been much 
reinforced by the paralysis of the periphery during two wars when U.S. 
progress was most stimulated. Thus in a large area of economic activity 
the periphery’s inferiority is due to historical accident rather than inherent, 
unalterable causes. 

5. Apart from these two types of ‘real’ harm there are four rather more 
‘monetary’ features in the progress of a dominant country which are likely 
to harm the peripheral, less-developed area: 


(a) economic fluctuations initiated by the dominant country—the 
‘Keynesian’ case—will tend to reduce the gains derived from inter- 
national trade ; 

(b) as economic progress is haphazard and initiated by the dominant 
country, trade increases the level of risk in the peripheral area, i.e. 
slows down investment and progress ; 

(c) in addition it is likely that freer trade will lead in the peripheral area 
to an increase in the propensity not merely to import but also to 
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consume. This leads to a maldistribution of income and further 
slows down progress. It might also cause social tension and (through 
political pressure) inflation ; 

(d) the ‘non-price’ competition of the dominant country, i.e. (mainly) 
quick delivery, necessitates the permanent maintenance of a higher 
rate of interest to match by under-employment the flexibility con- 
ferred by more intense dynamism. 


It will depend (a) on the relative size and the nature of the dominant 
economy, (b) its willingness for co-operation and sacrifice, (c) on the inten- 
sity of its progress, and (d) on the existing discrepancy in absolute factor 
endowments what the relations of the dominant to the inferior countries 
will be, how many of the latter will benefit, and how many will be harmed. 
Equally the solidarity of the ‘non-dollar’ area (apart from sentiment) will 
depend on the ease with which ‘marginal’ countries just outside the Dollar 
Area can sell to the U.S., and how much their income depends on the 
maintenance of prosperity in the non-dollar area as a whole. 

Eventually it is not unlikely that the U.S. propensity to import will in- 
crease and the ‘dollar’ problem proper will give place to ‘primary product 
shortage’ problem, i.e. the problem of the terms of trade of other manu- 
facturing areas. But the time is not yet, and all statistical evidence points 
to the conclusion that it might not come in this generation. 

The most desirable solution to aim at would consist in redistributing 
deliberately non-Soviet world income in order to speed progress in the less 
favoured areas. This would on the one hand stabilize the level of economic 
activity in the dominant country, and enable an increase in investment 
and the reorganization of the structure of industry (in order to profit from 
the most modern methods of production) in the less developed areas. Inci- 
dentally, this solution would minimize the need for discrimination against 
the U.S. Programmes to this end have been elaborated in profusion,! and 
this contingency need not detain us in detail. It should be noted, however, 
that even if it were adopted there would be economic grounds for permitting 
discrimination against the U.S. in order to enable the weaker countries to 
make use of the possibilities of mass-production and meet certain types of 
non-price competition.* 


1 Cf. Kalecki, Schumacher, and Balogh, New Plans for International Trade, Institute of 
Statistics, Oxford, 1944; my Dollar Crisis, Oxford, 1949, and the U.N.O. Report on National 
and International Measures for Full Employment, New York, 1949. 

* This (and the Bickerdike-Kahn argument) as well as the monetary considerations dis- 
cussed which decide the case against free, or even freer, trade and non-discrimination. The 
fact that free trade might result in a fall in the standard of life of a certain country is by 
itself not a sufficient reason to reject it (as Professor Hicks seems to think): the free trade 
might ‘minimize’ the fall even from the point of view of the country which suffers the 
deteriorization—unless the other factors are present. 
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This type of solution has no chance of being adopted in the near future. 
Thus the remedial measures will have to be developed in the weak coun- 
tries. 

Whether and how far these remedial measures should and can take 
mainly the form of a discriminating direct (or tariff) limitation of trade will 
depend on the nature of the advantage secured by the dominant country. 
If this is adventitious—historical, and based on mass-production—the 
advantage of protection (provided it is followed by positive measures 
increasing investment and productivity) is obvious. In the same way, if 
regulation can induce an increase of investment and savings? its effects 
may well much more than offset the ‘drawbacks’ of ‘lessened specializa- 
tion’ in a static sense. 

In the case of ‘cyclical’ unemployment, the ‘Keynesian’ case, it is now 
generally accepted that protective measures, through maintaining output 
at a higher average level, could increase national income,’ i.e. the gain 
through increased employment might outweigh the loss through decreased: 
‘efficiency’. 

A fortiori the case of an inevitably recurrent disequilibrium must be 
accepted as even more intractable by ‘internationalist’ action on the part 
of the weaker area (though the importance of an internationalist solution 
supported by the ‘rich’ country is enhanced because of the risk of recur- 
rence‘) as the recurrence of the trouble weakens the power of adaptation 
of the ‘poor’ country, because of the growing risk of anticipations. Hence 
a permanent limitation of trade, if it permitted an escape from the perma- 
nent deflation or from the inevitably recurrent problem, might be justified. 

We have seen that the functional reasons of U.S. productive superiority 
can be divided into four main groups: 

(a) superior investment, including research ; 

(b) larger scale of production; both lower costs and lower risk for 

marginal export experiments ; 

(c) non-price competitive advantages ; 

(d) snob or advertising appeal. 

The advantages conferred by tlic first two are cumulative in the sense 
that they lead either to an ever-increasing discrepancy between the stan- 

: Cf., for example, the so-called Randall Report published after this essay had been 
arn excluding ploughing back of profits by U.S. investors in foreign countries provided 
the chances of eventual transfer are increased. On the implications of liberalization of 
investment see above. 

* Though measures which did not involve a lessening of the international division of 
labour, if they were practicable, might be in most circumstances preferable—though it is 
difficult to see why a rich country like the U.S. should not be able to afford a (potentially) 


lower income in order to attain greater domestic stability. 
* Such ‘internationalist’ action might include low-interest lending or ‘free’ grants. 
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dard of life in the dominant country and the periphery, or to an ever- 
increasing unbalance in the international payments of the latter (or a need 
for an ever-increasing degree of discrimination against U.S. exports). The 
last two are permanent advantages of a non-cumulative character. 

The first (and most important) cause of the present unbalance of the 
world cannot be ‘met’ except by emulation: only a positive and identically 
dynamic factor could offset its effects. 

In Europe, at any rate outside of Germany, political pressure will not 
permit high accumulation without resulting in a tendency towards wage 
inflation unless a fair distribution of income is safeguarded. Thus inequality 
of income (including tax-evasion or non-distribution of profits) cannot be 
counted to secure savings: the State will probably have to provide a large 
fraction of the capital supply if high profits are not to lead to wage-claims 
and investment is to be speeded up. 

For the rest the advantages now enjoyed by the U.S. could be gradually 
eliminated by discriminating protection against dollar exports coupled 
with positive action to reorganize production. Discriminatory restrictions 
(though in the nature of a once-for-all measure) will be able to meet these 
effects of U.S. growth even if not cumulatively increased (a policy which 
would be plainly impracticable): 


(1) some U.S. advantages (e.g. short delivery periods and easy credit 
conditions) are not cumulative ; 

(2) restrictions enable the maintenance of a higher investment rate in 
poorer countries, ie. decrease the discrepancy in growth rates, 
because the resultant consumption demand can be made innocuous ; 

(3) restrictions prevent the emergence of new demands and thus help 
to increase savings: they eliminate ‘Veblenesque’ developments. In 
this respect ignorance is bliss ; 

(4) restrictions combined with the increase in savings and investment 
permit industrial organization and thus lead to a permanent cumula- 
tive acceleration in industrial efficiency capable of meeting the prob- 
lem raised by the existence of the U.S. 


It might be asked why those non-American areas which are competitive 
with the U.S. should accept planning. After all, the opponents of planning 
would say, the U.S. attaired her present position by opposing planning. 
This pseudo-logical objection ignores that the U.S. did not prosper because 
of her adherence to laissez-faire. Her progress was fastest when govern- 
ment spending combined with some conscious control was accepted (the 
‘dash to freedom’ in the post-war period of ‘secular’ exhilaration led 
almost immediately to slight recession from which only renewed Govern- 
ment intervention saved the country). Yet the U.S. had a tradition of 
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labour-saving and high accumulation as well as an all but limitless internal 
market: the concentration and standardization of production proceeded 
apace. 

The problem for this, the manufacturing part, of the non-U.S. non- 
Soviet area is fairly urgent. Once the Americans succeed in increasing 
their imports (and considering the very rapid increase in their population 
and standard of life and the relative exhaustion of natural resources, it is 
probable that in 20 or 25 years’ time they will succeed in increasing imports 
even from the non-dollar area) the situation in the manufacturing areas of 
the non-Soviet world will become exceedingly awkward. Once America 
has become a balanced provider of manufactured products in exchange for 
food and raw materials at favourable terms despite her high wages, there 
will be no reason why the rest of the world should not prefer to trade with 
her in preference to trading with western Europe or Japan. This would 
necessitate acceptance of a (possibly painful) readjustment in their stan- 
dard of life by the manufacturing areas. 

It should not be forgotten that in the areas well supplied with dollars the 
increase in U.S. competitiveness with the rest represents genuine gains. 
Thus when it is sometimes dramatically asked, in the all-or-nothing method 
of exposition, whether the conclusion that certain areas should consciously 
limit their trade with the U.S. implies the obviously absurd assumption 
that the very existence of the U.S. has unfavourable consequences to the 
whole rest of the world, the answer is, of course, in the negative. The dis- 
appearance of the totality of U.S. supplies would represent a catastrophic 
impoverishment of the world as a whole. The supply of certain primary 
commodities would sink to famine levels, others lose their main markets, 
and technical progress receive a terrible blow. 

What this view implies is that the explosive rise of the U.S. when most 
other parts of the world were in the throes of wars has presented the rest 
of the non-Soviet world with very awkward problems of adjustment at the 
margin in most areas: the instability and increased competitive power of 
the U.S. has made the limitation (but certainly not the cessation) of trade 
imperative in some areas, if their relative impoverishment is to be avoided. 
This does not mean that full (or rather U.S. tariff limited) trade with the 
U.S. would reduce the rest of the Western world as a whole below the stan- 
dard which would obtain if there was no trade at all. It merely means that 

full trade would reduce the real income of many countries and their main 
suppliers below the level which they could attain if they were permitted 
to apply discriminating direct restrictions on (unessential) U.S. exports.! It 


1 Common discriminating direct restrictions imposed by a group of countries on U.S. 
exports are preferable to a common devaluation of their currencies against the dollar unless 
U.S. demand is very elastic, (a) because these restrictions deal with source of the non-price- 
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means that the traditional analysis based on a two-country model, one of 
which represents the U.S. and the other the whole of the rest of the world, 
eliminates the significant problems of the larger part of the non-Soviet 
world. 

The aggressive selling and the strategic interests of powerful U.S. firms 
in getting a foothold in foreign markets, the disproportionate pressure 
exercised by the slightest turn in U.S. activity, the alternation of intense 
stimulus and unemployment, reinforce the need for, and the possibility of, 
a limitation of commercial intercourse with America in a large part of the 
world in the medium period of the genuine dollar crisis. This opportunity, 
however, must be used for energetic action to reorganize the industrial 
structure of the manufacturing areas. 

The ingrained habit of simplifying economic development through 
forcing it into quasi-static models has vitiated the conclusions of the 
traditional analysis of our difficulties. The assumption of neutrality and 
symmetry in phenomena which do not possess either quality is responsible 
for the extension of the theorem of the harmony of interests into a sphere 
in which it is a priori least likely to prevail. At the same time this pro- 
cedure suggests a false picture from the point of view of the industrial 
competitors of the U.S. by assuming conditions which are as yet far in the 
future. ; 

My original policy conclusion (put in 1944-6 to counter Lord Keynes’s 
optimism) that 

We either have to envisage prodigious investment activity in the United States 
which increases the competitive power of that country faster than productivity rises 
elsewhere and thereby leads to periodic pressure abroad and probable breakdowns, or 
continued depression which makes nonsense of the classical mechanism of adjust- 
ment towards a ‘creditor position’. The only escape to be found from this dilemma 
would be that the United States savings be used for foreign investment—a case with 
which we shall deal presently—or that the United States business activity be main- 
tained by social reform or ‘non-productive’ Government expenditure." 
does not seem to need amendment. On the other hand, Professor Hicks 
by his challenging lecture has performed a real service in opening a new 
direction of analysis and in showing the relationship of the problem to 
classical models. 

This does not mean that we should (except in the case of ‘irrational 
conspicuous consumption’) deny ourselves the fruits of progress in the 
U.S. and cut off sources of supply or slow down development by refusing 
U.S. capital goods. It does only mean that the haphazard nature and the 
advantages of U.S. exports, (b) because they give security (reduce risk) more effectively, and 
(c) avoid an (unnecessary) worsening of the terms of trade. In other respects common 
devaluation is of course equivalent to a discriminating tariff and subsidy. 


1 Bulletin of the Oxford Institute of Statistics, Oct. 1946. It was shown, however, that the 
required volume of private investment would create its own insuperable problems. 
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proneness to disturbing shocks of U.S. progress make it imperative to 
secure development on mass-production lines by protective measures and 
by stimulating investment outside the U.S. In order to benefit to the full 
we must, in an orderly fashion, try to emulate the favourable aspects of 
U.S. dynamism, and by discriminating between imports from the U.S. 
choose those which are most vital.1 The price mechanism will not auto- 
matically perform this task. The improvement in the balance of pay- 
ments of the non-dollar areas in 1953-4, despite the fall in U.S. pro- 
duction, ought not to lead us to disregard the continued basic in- 
stability of the world economy. 


BALLIOL COLLEGE 
APPENDIX 


The foregoing analysis of the mechanics of U.S. progress and the importance of 
labour-saving inventions finds striking confirmation in the empirical investigation 
of the structure of the U.S. economy and foreign trade undertaken by Professor 
Leontieff and the Harvard Economic Research Project (cf. Proceedings of the American 
Philosophical Society, vol. xcvii, No. 4. September 1953) which came to hand after 
completion of this essay early in the autumn of 1953. Professor Leontieff, much to 
his surprise, found that U.S. exports at the margin were significantly more labour- 
intensive than imports. This, in his view, is completely at loggerheads with the de- 
mands of the classical theory according to which the U.S. ought to export capital 
and import labour-intensively produced goods. He explains this result by postulating 
that American labour is ‘worth’ more than foreign labour, i.e. that labour-saving 
techniques enable a better utilization of American labour than foreign labour, even 
if given the same capital equipment. This conclusion is no doubt flattering to both 
men and managements in the U.S., but somewhat fanciful. 

Our analysis indicates the real explanation of Professor Leontieff’s puzzle: new 
labour-saving inventions and techniques follow one another in so quick a succession 
that wage levels lag behind. It is entirely illegitimate for Professor Leontieff to 
assume that equilibrium values for wages, &c., are continuously maintained in an 
intensely dynamic system such as the U.S. (for the reasons discussed). Indeed, his 
results show conclusively that this is not the case. The ‘labour-saving’ in this sense 
need not be identical with the Robinsonian definition (above, pp. 270-1). All 
technical change increasing productivity, whether or not it alters the share of wages 
in the national income of the dynamic country, will have detrimental consequences 
on the value of labour elsewhere, where labour productivity is less progressive abso- 
lutely, and where labour is the only (or mainly) abundant productive factor, and 
increase the inequality in the internation»! distribution of income and wealth. The 
nature of U.S. exports and imports is, of course, strongly influenced by the relative 
abundance of productive factors other than capital and labour, i.e. that of natural 
resources (including climate) which have no place in Prof. Leontieff’s scheme. If 
American capital works rich foreign deposits, or uses extensive mechanization in 
conjunction with land abroad, imports will appear ‘capital-intensive’. On the 
contrary, some American exports, though labour-intensive, receive their relative 
superiority from the world scarcity of the other resources they depend on. Never- 
theless, the emergence of relatively labour-intensive new exports, e.g. textiles on the 
one hand and rice on the other, and the rapid displacement of rather labour- 
intensive industrial products of competing countries both in the domestic market 
and in third countries, demonstrate the importance of the process analysed. 


1 This will incidentally improve our terms of trade. 
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INVESTMENT DECISIONS, TRADE CYCLE, AND TREND 
By A. J. YOUNGSON 


THERE is a great deal to be said for the view that there once existed some- 
thing which we may call ‘the traditional trade cycle’. The task of distilling 
a uniform pattern from the fluctuations of activity experienced since the 
close of the Napoleonic War, or perhaps earlier, began with Wesley 
Mitchell’s Business Cycles, published in 1913, and may be found to have 
reached its apotheosis, and perhaps also its nemesis, with Professor Hicks’s 
A Contribution to the Theory of the Trade Cycle. Earlier study—that for 
example by Tooke or Bagehot—was concerned rather with ‘crises’ than 
with ‘cycles’, and did nct lay emphasis so much upon the common features 
of the various fluctuations in activity as upon their differences. Yet the 
attempt to define certain necessarily common features among these 
fluctuations has met with considerable success. Nor is it surprising that in 
nineteenth-century Britain, where institutions altered comparatively little 
and comparatively slowly, economic behaviour should have continued 
comparatively unchanged. The nature of business fluctuations up to 1913 
absorbed, so to speak, changes in the organization of banking, in the pace, 
nature, and importance of innovation, in the amount and composition of 
capital, in the general attitude towards economic affairs of entrepreneurs, 
investors, and trade-union leaders; and continued recognizably the same. 
Yet this is not really surprising, for none of these changes was abrupt and 
only one—that concerning the amount of capital—was large. What would 
be surprising would be to find the same pattern of fluctuation continued 
in the second half of the twentieth century. For today we face the prospect 
of economic fluctuations occurring in a world where personal saving is 
small and governmental and institutional investment enormous, where 
oligopoly and oligopsony are not the exception in industry but the rule, 
and where strong forces converge to hold down interest rates while govern- 
ments exert considerable influence over production, consumption, and 
prices. In such circumstances a new theoretical model of cyclical behaviour 
is doubtless much to be desired. Whether such a model is conceivable is 
another question. But however great the changes in the framework of 
economic fluctuation, one problem is bound to remain which is central to 
the existence of fluctuations in any eco».my where private enterprise as 
we understand it has a place: namely, the problem of investment decisions. 

It is only comparatively recently that this problem has been separated 
out from the cyclical problem as a whole. The concept of the accelerator, 
given its first systematic treatment in English by J. M. Clark over 30 years 
ago, directed attention in a peculiarly forceful way to the importance of 
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investment in the cyclical process. But the principle of acceleration as 
then conceived was, in Clark’s own words, a ‘mechanical law’ ;! it was 
concerned with the relationship between consumption and investment 
rather than with the motivation of investment properly speaking ; and it 
provided economists not with a theory of investment decisions but with an 
apparatus enabling them, at any rate for the time being, to dispense with 
such a theory. The unsatisfactory nature of this situation has become 
increasingly evident in recent yoars, and today there exists a considerable 
and growing literature on the motives which lie behind capital creation.? 
What we do not have is a great volume of empirical research. The purpose 
of this article is not to produce a new theory of investment decisions, nor, 
unfortunately, can it claim to offer a great deal of fresh historical evidence. 
Its aim is more modest: to set forth a few simple general propositions ; to 
check these propositions, as far as possible, against the experience of a 
single industry (the Scottish coal industry in the second half of the nine- 
teenth century) ; and then, in the light of the results thus obtained, to suggest 
certain qualifications and complications which might frequently be found 
of importance in the decision-taking of the business world, and to point 
out certain relationships between investment, cycle, and trend. No claim 
is made that the industry selected is representative, or that the conditions 
and consequences of fluctuations in the rate of net investment in the nine- 
teenth c itury are also those of the twentieth century. 





I 


It is a common-sense view that good trade begets investment. The 
difficulty is not to decide whether to accept or reject this view, but to 
decide how far it requires or can usefully bear qualification or elaboration. 
The simplest possible approach is probably that of Goodwin, who adopts 
‘the simplest and perhaps most plausible hypothesis—that business men 
act as if they expected the current situation to continue indefinitely’ ;* 
entrepreneurs believe, that is to say (to revert to a somewhat earlier 
phraseology), that ‘the thing that hath been, it is that which shall be; 
and that which is done is that which shall be done’; or if they do not 
actually believe this they act as if they did, which comes, for all practical 


1 ‘Business Acceleration and the Law of Demand’: The Journal of Political Economy, 
vol. xxv, p. 220. 

® See, for example, L. R. Klein, ‘Studies in Investment Behaviour’, in Conference on 
Business Cycles (National Bureau of Economic Research); R. A. Gordon, ‘Cyclical Experi- 
ence in the Interwar Period’, ibid.; T. Wilson, ‘Cyclical and Autonomous Inducements to 
Invest’, in Oxford Economic Papers, New Series, vol. v, No. 1; A. D. Knox, ‘The Acceleration 
Principle and the Theory of Investment: a Survey’, in Economica, vol. xix, No. 75, p. 269; 
J. Steindl, Maturity and Stagnation in American Capitalism, especially Chapters IX and X. 

* R. M. Goodwin, ‘Econometrics in Business Cycle Analysis’, in H. H. Hansen, Business 
Cycles and National Income, p. 442. 
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purposes, to the same thing. Such an approach is perhaps the most suit- 
able for model-building ; but a good deal more elaboration and qualification 
is required if we are to make an at all close approximation to reality. A 
more suitable framework for development, therefore, is that provided by 
Kaldor, who wishes to take account of the existence of surplus capacity, 
rising costs of construction, and increased obstacles to borrowing. Kaldor 
points out that there are difficulties in the way of supposing that changes 
in the level of activity (x) will produce as great changes in the level of 
investment (J) when activity is exceptionally great or exceptionally little 
as when it is ‘normal’. In other words, J/z may be a non-linear function ; 
and Kaldor suggests that I/x 

will be small for low levels of activity because when there is a great deal of surplus 
capacity, an increase in activity will not induce entrepreneurs to undertake addi- 
tional construction ; the rise in profits will not stimulate investment. ... But it will 
also be small for unusually high levels of activity, because rising costs of construction, 
increasing costs and increasing difficulty of borrowing will dissuade entrepreneurs 
from expanding still faster—at a time when they already have large commitments. 
Yet reality often seems more complicated than even this version of our 
initial proposition would suggest. 

In order to make the subject manageable, however, some of the compli- 
cations common in actual life will be disregarded, and it is necessary first 
to set forth clearly what these are. Apart from the three complicating 
factors taken account of by Kaldor (cost and difficulty of borrowing, 
degree of utilization, changes in the costs of construction"), there exist at 
least five other complicating factors which are of first-rate importance for 
a thorough examination of the investment-decision problem. These five 
are as follows: 


(a) The ambiguity of the concept of profit maximization. 

(6) The degree of market imperfection for the investor’s product. 
(c) The choice between investing in stocks and in equipment. 

(d) The possibility of technical progress. 

(e) The size of reserves. 


Of these, the first three will not be considered here. This is made con- 
veniently possible, and indeed inevitable, by the nature of the historical 
evidence used, which is supplied by the Scottish coal industry in a period 
when that industry operated under conditions of wellnigh perfect competi- 
tion and when mine-owners themselves supplied most, often all, of their 
capital: the second half, and especially the seventies and eighties, of the 

1 This last point was put more precisely by Keynes when he wrote: ‘If current costs of 
production are thought to be higher than they will be later on, that will be a further reason 


for a fall in the marginal efficiency of capital’ (The General Theory of Employment, Interest 
and Money, p. 317). 
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nineteenth century. Consideration (6) is thus eliminated at once; while 
as to (a), leaving aside the question of long-run versus short-run profit 
maximization, the treatment here is equivalent to assuming, in those cases 
in which shareholders exist, that investment decisions are taken primarily 
in the interests of the ‘present’ owners of the enterprise, i.e. of the holders 
of shares at the time the decisions are made. If this is commonly the case 
in industry, further complications arising from (a) would not be of major 
importance. With regard to (c), the coal industry in the period under 
examination carried stocks which were so small that alterations in them 
can never have been of any significance. This leaves (d) and (e). Both of 
these factors will be taken account of, but this will lead from purely cycli- 
cal considerations to considerations concerning the trend. Now it is impor- 
tant to notice that the Kaldor theory, as it stands, is purely a cyclical 
theory of investment; it makes no mention of the trend. But what may 
be called the popular view of investment, developed, emphasized, and 
made peculiarly his own by Schumpeter, is to attribute ‘bursts’ of invest- 
ment to specific innovations: 


Railroads, iron, steel, machinery, the emergence of a modern textile industry .. . 
formed the core of the innovations of that period and were obviously adequate to 
induce all the investment and to produce all the phenomena of that prosperity which 
in 1856 tapered off into what contemporaneous reports describe as overproduction. 
We shall have little difficulty in identifying this as the effect on total output of those 
innovations and their subsidiaries.* 


If there is any substance in this view, complications are bound to arise 
when the cycle and the trend are put together instead of being kept artifi- 
cially—albeit conveniently—apart. For suppose that, at a time when 
Kaldor’s reasons for a diminution in the rate of growth of investment are 
becoming operative, innovation makes possible the setting up of a new 
production function ; how seriously, in such a case, will the working of the 
Kaldor model be upset ? Fortunately, it is with just such a case that our 
historical evidence presents us. It will be shown that reserves can be 
accumulated on such a scale as to result in the removal of Kaldor’s upper 
barriers to expansion (this merely permits a further increase in invest- 
ment); that a high level of utilization encourages investment; and that 
the existence of technical progress can, in these circumstances, induce 
entrepreneurs to continue investment through a cyclical downturn and 
slump, but that the results of this action can lead to totally dissimilar 
behaviour in the ensuing cycle. 


1 A one week’s supply of coal seems to have been as much as the industry normally 
carried. If demand rose at all rapidly it soon found itself with no stocks at all, and if demand 
fell it very soon cut output to the level of current consumption. 

* J. A. Schumpeter, Business Cycles, p. 361. 
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II 


The basic data relating to the development of the coal industry in 
Scotland during the period under consideration are ‘set out in Table I. 
The most notable feature is the very rapid increase in the volume of out- 
put, the figure for 1885 being almost double that for 1860. The rate of 
increase of output, however, is an unsteadily diminishing one, while the 
figures for the annual percentage rate of growth bring out the extraordi- 
nary spurts forward in production which occurred at approximately 6- 
yearly intervals: in 1862, 1867, 1873, 1875, and 1881. It will be observed 
that, with the exception of the figures for 1873 and 1881, production 
always reached its peak from 1 to 3 years after prices had reached their 
maximum ; in other words, that marked increases in output usually took 
place in years when prices were falling. 








TaBLE I 
Annual 
percentage rate 
Output, Annual of growth, Household coal, 
millions | percentage rate | 9-year moving | Export price, | ‘ Victorian Age’, 
Year | of tons of growth average pence per ton| pence per ton 
1860 | 10:9 cs +5-7 115 102 
1861 | 10-3 —55 3-5 127 96 
1862 | 12-2 +18-45 1:8 113 $0 
1863 | 12:3 +0-82 3-1 120 97 
1864 | 12-7 +3-25 3-6 115 98 
1865 | 12:8 +0-79 3-3 118 101 
1866 | 12-035 —5-97 4:0 127 103 
1867 | 14-126 +17-37 £7 115 91 
1868 | 14-710 +4:14 2-5 98 91 
1869 | 14-637 — 0-05 3-3 94 80 
1870 | 14-935 +2-04 3-0 101 90 
1871 | 15-438 +3:37 4-9 108 110 
1872 | 15-384 — 0-03 3-2 190 199 
1873 | 16-855 +9-56 2-5 221 199 
1874 | 16-789 —0-04 2-1 170 120 
1875 | 18-598 +1077 1-7 127 110 
1876 | 18-666 +0-04 1:8 118 108 
1877 | 18-320 — 1-85 3-5 115 98 
1878 | 17-837 — 2-64 2-2 108 89 
1879 | 17-470 — 2-06 2-7 96 89 
1880 | 18-275 +4-6 1-5 103 90 
1881 | 20-823 +13-95 1-5 113 90 
1882 | 20-515 — 1-48 1-5 94 91 
1883 | 21-226 +3-47 2:0 103 87 
1884 | 21-187 —0-02 2-2 98 96 
1885 | 21-289 +0-48 2-6 91 89 
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Extension of capacity in the Scottish coal industry aroused comment 
in 1864, 1868, and 1878-82. The period of gestation for most pits was 
about 3-5 years, although for the larger undertakings of the seventies it 
was between 5 and 8 years. The evidence thus indicates that decisions 
to expand were taken some time within the years 1859-61, 1863-5, and 
1870-7. For the first of these periods the evidence is favourable. The 
home trade in coal was dull in 1859 and 1860, but exports were excep- 
tionally high. There followed some speculative excitement concerning 
iron prices in 1860,} and as a result the level of activity in the areas con- 
cerned with the home trade rose somewhat. But by mid-1861 the outlook 
was deteriorating. All this suggests that an improvement of trade from a 
somewhat low level of activity to a ‘normal’ or oven slightly better than 
‘normal’ level caused an above-normal increase in investment; and this, 
as far as it goes, would support Kaldor’s theory.? In 1863-5 the story is 
similar. The industry was then recovering from its first recorded major 
contraction of output (in the second half of 1861). Output increased at 
approximately the trend rate, prices were firm if not remarkable, and the 
demand for labour was described as being ‘quite equal to the supply’.® 
This situation subsequently led up to the boom and then to the ‘mania of 
terror’ of 1866. Again, the evidence, as far as it goes, is favourable to 
Kaldor’s theory. It is when we turn to an examination of the 1870's, 
however, that the validity of the theory must be seriously called in doubt. 
Coal prices began to rise in 1871, and maintained extraordinary levels 
throughout 1872 and 1873, buoyed up not only by a record American 
demand for rails but also by a record volume of shipbuilding on the Clyde, 
by record industrial demand at home and, almost as exceptional, overseas 
(in 1873 the average price of coal to the foreigner was about 95 per cent. 
above its average for the preceding 19 years)—by, in short, that ‘general 
impetus of a prosperity that seemed to affect everything’. The coal 
industry’s response to this price rise was a rush to invest. Its behaviour, 
however, does not conform to Kaldor’s theory, for expansion was being 
undertaken in 1872 and 1873, when the level of activity was already un- 
precedentedly high, and then was continued on an increasing scale through 
several of the following years when trading conditions deteriorated with a 
persistence almost equally unprecedented. Accurate and comprehensive 


1 This was caused by fear of a strike among the ironworkers, and by the terms of the 
Cobden-Chevalier Treaty. 

* ‘Normal’ activity being defined, presumably, as the level of activity at which idle 
capacity = planned surplus capacity, and realized profit per unit of output = expected 
profit per unit of output. 

® Mines, Inspectors’ Reports, 1863 (xxiv), Part I, p. 134. On this occasion the upward 
trend of demand was the result, partly, of increased activity in the Clyde shipyards, con- 
nected with the American Civil War. 

* Royal Commission on Agriculture, evidence of J. Caird, Q.62,650. 
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figures are lacking, but in the eastern district of Scotland the Inspector of 
Mines recorded the new sinkings currently being undertaken as follows.1 


TaBLeE II 
1873 . : ‘ — 1878 . 9 
1874 . ; ; . 20 1879 . 5 
1875 . : ; . 36 1880 . 5 
1876 . P > . 18 1881 . 2 
1877 . ; ‘ . 14 1882 . 5 


Comparing these figures with the figures in Table I it will be seen that new 
sinkings reached a maximum in the year before output reached its maxi- 
mum and 2 years after prices had reached their maximum. Now, the level 
of output is not the same as Kaldor’s ‘level of activity’, because the level 
of activity is ‘measured in terms of employment’ (p. 79). In this instance 
there are no reliable employment statistics, but it is certain that output 
per man varied a great deal from year to year, being much higher in 1876 
than it was in 1873. (The evidence is that there were actually fewer men 
at work in the Scots coal industry in 1876 than in 1873.) It is therefore 
impossible to be certain, but the figures strongly suggest that net invest- 
ment in the coal industry in these years was at times (i.e. up to 1875) an 
increasing function of the level of activity when the level of activity first 
of all was unusually high and then was constant or declining; and this 
remains true whether the level of activity is understood in Kaldor’s or in 
any ‘common-sense’ way. For even if output and the level of activity 
(employment) were both maintained or even were being raised until 1877, 
prices were falling faster than costs from the autumn of 1873. If the level 
of activity, on Kaldor’s definition, is constant while the level of profit- 
ability is declining, what then? Is it not the conditions of activity rather 
than the level of activity with which we should be concerned? But this 
simply reopens the whole question, for how are we to define favourable 
conditions of activity without undertaking an extensive examination of 
the motives to invest or else adopting a definition which would reduce the 
whole argument to circularity? It seems, in other words, either that it 
is an over-simplification to define the level of activity simply in terms 
of employment, or else it is an over-simplification to put forward the 
level of activity, so defined, as the determinant of net investment ; while 
there is implicit in the theory the dubious notion of a ‘normal’ level of 
employment.? 

1 Investment could also take the forms of expansion of pits in ase and the reopening of 


old ones. But these forms of investment were much less important than new sinkings in the 


1870's. 

* Aside from the validity of the idea of the employment level as the determinant of net 
investment, it is not clear what should be understood by a ‘normal’ level of employment. 
Indeed, it is a movt point whether it is helpful or even possible to picture a dynamic system 
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From 1874 to 1879 conditions in the coal trade gradually worsened, but 
in the autumn of the latter year recovery in the United States began 
to affect the industry. Record American wheat and corn crops coincided 
with crop failures in Europe in 1879 and 1880, and railroad construction, 
shipbuilding, and general manufacturing were stimulated. America em- 
barked on her penultimate and in some ways greatest drive to build more 
railroad track. These events came to the Scottish coal trade as a miracu- 
lous salvation, and coalmasters seem to have prepared for a repetition of 
the events of 1872-41 Their expectations were disappointed, largely be- 
cause of the astonishing American capacity for expanding the production 
of iron and steel rails.2 But although the wave of American demand, when 
it reached British shores, proved this time to be a very modest affair, the 
coal industry found considerable compensation in the rising demand for 
bunker coal, in the great boom in shipbuilding resulting from the use of 
steel and other technological advances, and in something of a boom in its 
trade to the Baltic. Yet we find that no special burst of investment was 
induced in the coal industry. Prices, especially export prices, rose, and 
output increased remarkably ; but the table of new sinkings would suggest 
that business in 1881 was worse, rather than better, than the average. 


III 


This pattern of events raises a number of problems for investment 
theory. According to the Kaldor type of argument, there must be serious 
financial obstacles in the way of a continued expansion of investment 
activity during the downturn, because while the costs of borrowing may 
have become less than they were during the boom, the availability of 
capital is likely to be, in practice, much more restricted. And at the same 
time Kaldor’s theory suggests that, in any case, entrepreneurs would have 
no motive to invest during the downswing, when they are experiencing a 
fall, or at the best a mere maintenance, of profits. Thus we have the 
questions both of how an increase of investment is possible, and of why it 
should be undertaken. And to these must be added at least one other, as 
to why the investment pattern differs so markedly as between one boom 
and another. 

Given the type of economic organization with which we are dealing here, 
as passing through, in the course of its fluctuations, an objectively identifiable ‘normal’ or 
equilibrium position. The interpretation of ‘normal’ as meaning that state of affairs in 
which the entrepreneurs’ expectations about the major variables are realized is, of course, 
open to obvious objections. 

1 *1881 opens with great expectations as to the future; money continues cheap, specula- 
tion is reviving’ (The Economist, Commercial] Review of 1880). ‘Coalmasters, in expectation 
of a good spring season, have been keeping their men in constant employment’ (The Scots- 
man, 4 Apr. 1881). 


* A production of just over 1,100,000 tons in 1879 became one of almost 1,462,000 tons 
in 1880, and 1,844,100 tons in 1881, when consumption was at its maximum. 
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it is not really difficult to see how investment could increase while profits 
declined.1 Costs and difficulty of borrowing did not matter to entrepre- 
neurs who did not borrow—and who were, in all probability, equally un- 
likely to lend: it is well known that in the nineteenth century, at least, 
the net profits of one boom often financed the expansion for the next. 
Rising costs of construction there must admittedly have been, followed 
by falling costs after the boom broke. But what of the ‘already . . . large 
commitments’ of the entrepreneurs acting as a brake on expansion during 
the upswing? That a large volume of business must have tied up a large 
volume of working capital is undeniable ; but if this was to hinder expan- 
sion, current receipts must have increased much more slowly than current 
working expenses—and a serious lag of this kind was unlikely except where 
contracts for future delivery had been entered into—and the entrepreneur 
must have reached a point where he was unable to command further 
finance from any source. There is no evidence to show whether or not 
coalmasters did reach such a point in the early 1870’s, but the continuation 
of expansion through and after the downturn in September 1873 suggests 
that they did not ; and the most likely explanation of their immunity from 
financial stringency in this period is that profits in the coal trade must 
have been remarkably high. Broadly speaking, wages (which were usually 
said to be about 75 per cent. of total costs) were double or rather less than 
double their ‘normal’ figure throughout 1873 and the latter half of 1872 ;? 
home prices averaged approximately two and a quarter times their ‘nor- 
mal’; and the volume of turnover was approximately unchanged. If we 
suppose that non-wage costs (including fixed costs, transport charges in- 
curred in production, royalties, rents, &c.) rose by 20 per cent., and if we 
add to total costs a profit margin of 10, we obtain the following figures: 





Other Total Profit Selling 
Wages costs costs margin price 


Average prior to 1872. - 75 25 100 10 110 
Mid-1872 to end 1873. . 150 30 180 10 255 




















1 As already remarked, it is somewhat confusing to speak of a decline in the level of 
activity, and the idea of a decline in the rate of profits is used in its stead. If a decline in the 
level of activity were to be taken to mean a decline in the volume of output, such was, at 
least in the coal industry in the nineteenth century, an exceptional rather than a cyclical 
phenomenon ; but rising levels of production were quite consistent with diminishing profits. 
This latter combination was not, of course, an uncommon experience throughout industry. 
If, however, we say that diminished profits are the cause of diminishing investment activity, 
we are obliged, for a full explanation, to solve some very difficult problems of definition. 

2 It was the level of wages which rose so markedly, not earnings. Overtime was not 
worked ; on the contrary, the collier exercised his right to choose leisure in preference to 
money. ‘The miners’, one colliery inspector lamented, ‘have neither worked so diligently 
nor so steadily as in former years, and the increase of production is due to the increased 
number of hands . . . and to the use of machinery’ (Mines, Inspectors’ Reports, 1873 (xix), 
p. 437). These assertions are borne out by the figures for output per man. 
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While making no pretence to accuracy, these figures cannot seriously mis- 

represent the situation ; and it is significant that no one denied—not even 

the coalmasters themselves—that money was to be made in the coal trade 
in these years. 

This brings us to one of the major reasons why Kaldor’s theory appears 
deficient in the present context. It is an aggregative theory ; and while it 
may hold good for the economy as a whole, it is liable to misrepresent the 
experiences and activities of many important sectors of the economy. So 
it is, particularly, with the question of profits and ‘finance’. For the coal 
trade’s very success in these years, in so far as the excess profits realized 
were not merely paper profits, must have made the problem of financing 
expansion correspondingly harder in other sections of the economy, and 
it would be to these that one would have to look in order to find the origin 
of home-made depressive influences. As The Economist put it at the time, 
‘the rise in the price of coal, with its accompaniment of dear iron, must 
be a potent cause in reducing profits all over the country’. In other 
words, a generalization may hold good for certain industries within an 
economy and for the economy as a whole, although it does not and in 
some cases cannot hold good for all industries in each cycle.” 

This brings us to our second problem. Granted that a continuation of 
expansion is possible through upswing and downswing, why should such 
continued expansion be undertaken? Now before this question can be 
answered clearly, one complicating factor must be taken into account. If 
the period of gestation is more than a year or two, if decisions to invest are 
taken late in the upswing, or if the upswing is itself of short duration, then 
some investment activity, i.e. capital creation, will probably be continued 
into the downswing. There is, of course, no necessity for its continuation ; 
if a man has begun to sink a new coal pit or build a new factory he is not 
obliged to finish it. But until it has been finished it is very probable that 
the owner will be unable to draw any income from that investment, and he 
therefore has a motive for going on; and the more specific the type of 
investment to which he is committed, or the more useless it is to him in an 
uncompleted state, the stronger the motive urging the entrepreneur to its 
completion. Coal-mines, like railway lines, are an outstanding example of 
this type of investment ; and its prominence in certain nineteenth-century 
trade cycles gave to those cycles a character which is distinct. The carry- 

1 The Economist, 13 July 1872. 

. * Incidentally, it is perhaps worth while noticing that this boom conflicts to some extent 
with Goodwin’s hypothesis ; in 1872-3 the current situation was not expected to ‘continue 
indefinitely’. One inspector wrote early in 1873 of the situation as it then was: ‘It can 
scarcely be called a healthy state of things, and no one believes that it can continue for any 
length of time without crippling the industry of the country . . .’ (Mines, Inspectors’ Reports, 


1873 (xix), p. 443). But of course this did not mean that business men acted as if they 
believed that a change was bound to come. 
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over of railway investment in the 1840’s is a celebrated example of this 
‘cushioning’ effect ;! coal-mining investment in the seventies is another. 
But this is all quite distinct from the present problem, viz. why do entre- 
preneurs undertake fresh capital creation, to which they are not already 
committed, after prices and profits have begun to fall ? 

Now there are two reasons why entrepreneurs in any particular industry 
may expand their investments even in a recession. In the first place—a 
point more fully developed later—investment is frequently cost-reducing 
as well as or instead of output-increasing ; therefore an entrepreneur may 
undertake investment even when he does not expect the level of demand 
to rise or even when he believes, in the extreme case, that it may continue 
somewhat to fall. The most probable course of such investment is pressure 
upon profits. This is the case of the existence of technical innovations. 
Secondly, an entrepreneur may take the line, ‘If we have had one boom 
of this magnitude we may reasonably hope for another’, and lay his plans 
accordingly. This is that type of investment which ‘is expected to pay for 
itself mainly in the good years of more than one cycle’.? The likelihood 
of investment of this character being undertaken will largely depend upon 
the length of time which the firm looks ahead, upon its confidence in its 
own future, and upon its financial ability to create and then to hold what 
for a while may be surplus capacity.* In a general way, it would seem 
likely that investment for .a distant future is to be associated with large 
rather than with small firms. Certain factors, it is true, will operate with 
equal force whatever the size of the firm ; such as the nature of the invest- 
ment, whether it be long-lived or otherwise ; a recent experience of rising 
profits; the existence of a long tradition of business activity, whether 
familial or corporative ; the size of reserves relative to the size of the invest- 
ment; and so on. But the most important encouragements to distant 
investment are likely to be felt only by the large firm. These encourage- 
ments are, firstly, the existence of a multiplicity of other sources of income 
fostering the belief that the firm possessing these will be able to survive 
errors of investment in one direction and adapt itself even to the possibly 
much-changed circumstances of an unforeseeable future ; it may be able, 
for example, should the demand for one of its products collapse, to use 
profits made in other parts of the enterprise to reconstruct the workshops 
concerned and then dispose of a somewhat altered product—possibly to 

1 See, for example, W. W. Rostow, British Economy of the Nineteenth Century, p. 55. 


2 T. Wilson, ‘Cyclical and Autonomous Inducements to Invest’, in Oxford Economic 
Papers, vol. v, No. 1, p. 75. 

® The existence of such capacity, however, makes an extension of output advantageous 
for the individual firm, especially if there is a possibility of price discrimination ; and this is 
liable to lead, in a ‘weakly organized’ (i.e. still potentially competitive) industry, to an 
outbreak of competitive price reduction and hence to a possible prolongation of slump 
conditions. 
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itself. And secondly, there is the fact that a large firm will probably be 
better placed than a small one to take advantage of new and unexpected 
opportunities—opportunities which might present themselves on too large 
a scale to be handled by a small business, or in a manner involving too 
great a risk. It seems impossible to prove the truth of these suggestions ; 
but the contrast between the investment and general business policies of 
large present-day firms and those of a hundred years ago suggests that they 
are correct.! 

Thus there are two grand categories of investment. There is the invest- 
ment of optimism undertaken in the expectation of handsome profits to 
come ; and there is the investment of necessity undertaken because profits 
are being reduced, whether by wage increases in the boom or price falls in 
the slump is here immaterial. What matters is that investment decisions 
may be influenced by the expectation of future booms as well as the 
experience of past ones. But when a boom comparable to the preceding 
one does occur, reactions may be different. Let us return to the coal 
industry. We have seen that although the consumption of coal again rose 
substantially above normal levels in 1880-1, no special burst of invest- 
ment was induced in the coal industry. The reason is obvious. The 
capacity created as a result of the boom of 1872-3 was only just reaching 
its full development, and this capacity was judged ample for all foreseeable 
additional demand. In 1878 it was reported: 


During the past year the mining industry has been in a most depressed state, and 
fewer coals were sold than in 1876. Many of the new collieries which were projected 
during the period when high prices prevailed in 1871-2-3, have now (March 1878) 
been sunk, and are turning out large quantities of coal notwithstanding this dull 
trade. The result is that many of the older collieries have had to give way, and 
prices, in the competition for trade, have been reduced to the lowest point.? 


Not until 1883 were these new collieries described as ‘now in full working 
order’.* Thus the reactions of the coalmasters to an apparently similar 
situation were very different in 1880-1 from what they had been in 1871-3, 
largely because of the existence of so much ‘excess’ capacity, i.e. because 
of the industry’s ‘inappropriate’ reaction in 1872-3. (This also explains 
why, on this occasion, both output and price reached a peak in the same 
year.) The major qualification which we thus far have to make to our 


1 The argument applies with much more obvious force to disinvestment. For example, 
the early settlers in Canada looked upon the forest ‘as a first crop, fully grown’ (quoted in 
A. R. M. Lower, Settlemént and the Forest Frontier in Eastern Canada, p. 32). Woodlands 
were cleared and sold for a trifle which would later have proved extremely valuable. But 
the poverty of the pioneer, whose other sources of income were of the meagrest and whose 
faith in the future could not blind him to the necessity of living in the present, was a bar to 
the carrying out of long-sighted policies. 

* Mines, Inspectors’ Reports, 1878 (xx), p. 254. 

* Ibid., 1883 (xix), p. 539. 
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initial proposition is, therefore, analogous to the major qualifications made 
to the principle of the accelerator: the intensity of response depends upon 
the existing relationship between demand and capacity—‘the stock of 
capital carries within itself fossils of its own past’.! And the corollary for 
trade-cycle analysis, surely of some importance, would be this : that, 
when studying cycles in connexion with economic development, we cannot 
in theory treat each cycle as a separate entity, but should study cycles in 
successive and overlapping pairs. This is a part of the answer to the ques- 
tion: In which phase of the cycle are the fruits of development reaped ? 
For one of the fruits of development is the nature and timing—indeed, 
the very possibility—of the ensuing cycle. 

But even this is not all. There are cases, no doubt, in which fresh invest- 
ment has left the competitive structure and the real unit costs in the 
industry concerned unchanged. But this is probably not the commonest 
experience, and from the point of view of individual entrepreneurs, one 
of the leading consequences of boom investment may be alteration in the 
comparative structure of costs within the industry. (It is here that a 
relationship emerges between the cycles and the trend.) The point may 
be most simply put as follows. When, after a boom, prices fall, the firms 
which suffer least are (a) those which were low-cost firms when the boom 
began and which have not extended operations, and (b) those which have 
extended during the boom in such a way as to emerge as low-cost pro- 
ducers. Whether expansion during the boom is wise or foolish will there- 
fore depend upon (i) the extent of cost-reducing innovations of which use 
can be made when new equipment is installed ;? (ii) the existence of 
diminishing, constant, or increasing returns to scale; (iii) the extent of 
the rise in constructional costs during the boom and the extent of their 
subsequent fall; (iv) the degree to which increased demand is or is not 
permanently sustained. Expansion is most likely to pay when (i) is large 
and (iii) is small; and the risks will be reduced if entrepreneurs can 
reasonably expect increasing returns and a permanent increase in demand. 

This argument is a rationalization of the success of those coal firms which 
expanded capacity in the first of the two cyclical upswings examined 
above, that of the 1870’s. By the time that work on new pits was well 
under way, in 1874 and 1875, the boom had collapsed and prices had 


1 Mrs. Robinson, The Rate of Interest, p. 124. 

® This assumes that demand to the firm is reckoned to be elastic to changes in price, i.e. 
the industry is more or less competitive. Investment decisions in non-competitive industries, 
on the other hand, raise a different set of problems. The action and reaction of rivals has 
then to be taken into account; and the fact that a firm which steals a march on its rivals 
may enjoy a permanent lowering of its average variation cost may be a consideration of 
importance. The absorption of rivals is another possible form of (b), and it is perhaps 
significant that in a great many industrial studies the chapter in which one might hope to 
find an analysis of investment decisions is entitled ‘Expansion and Combination’. 
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fallen; but the technical innovations of the period were outstanding in 
affecting economies in haulage, winding, and ventilation, besides which 
they could be taken full advantage of only by pits operating on what was 
at that time regarded as a very considerable scale. In 1871 it was remarked 
that these new pits were being ‘fitted up with powerful machinery .. . 
and are on the best and most easily worked seams’ ;! with the consequence, 
already noted, that ‘many of the older collieries have had to give way’.? 
Thus expansion in the 1870’s paid those firms undertaking it even if their 
estimates of future overall demand proved to be exaggerated, and it was 
their more conservative, less hopeful rivals who suffered in the event from 
‘over-expansion’.? (That such a shift in the competitive structure of an 
industry should also favourably influence the trend by dissociating certain 
concerns from the general behaviour of the industry and thus apparently 
leaving available at least a few promising investment opportunities seems 





likely: but this is a separate proposition for which the historical data | 


provide no definite evidence.) 


This example of investment accompany.ng technical improvement | 


throws some light on the already mentioned ‘common’ view of investment, 
i.e. that technical progress is an important stimulus to investment, and 
that investment can be induced by ‘timely’ innovations. In our example, 
at least, the facts are more complicated. The technical innovations used 
in the coal industry were not particularly new. Double-cylinder winding 
engines were in service in the mid-1860’s, as was engine power on under- 
ground inclines ; the use of self-acting inclines was not unknown ; ventila- 
tion by fan was not a novelty even in the 1860’s. What was novel was the 
scale on which these improvements came to be used. The immediate pur- 
pose of increased mechanization was, no doubt, to sustain output in 1872 
and 1873 when prices were extraordinarily remunerative and when the 
miners ‘neither worked so diligently nor so steadily as in former years’.‘ 
But the chief and enduring consequences of the strong cyclical increase of 
demand in the early 1870’s were two. Firstly, it provided entrepreneurs 
with the means for an extensive investment in coal-mining in which the 


1 Mines, Inspectors’ Reports, 1881 (xxv), p. 186. 
? Tbid., 1878 (xx), p. 254. 


’ Perhaps it is also worth remarking that, however rational or level-headed the entre- _ 


preneur, he may not be able to afford not to lay down new plant in a boom affecting an 
industry which is also seculary expanding if this industry is in or seems likely to drift into 
a state of oligopoly. His decision must be influenced by the consideration (a) that economies 
of large scale may exist which he dare not forgo, and (b) that in any event his share of 
business may be less after the boom if he does not expand during the boom, and that this 
may worsen his bargaining position in an oligopolistic industry. (There are, of course, 
circumstances in which it might not worsen it.) As Mrs. Robinson says, ‘the boom is partly 
justified by the trend’ (op. cit., p. 138), and what the entrepreneur does in the boom is 
also partly d-termined by the trend. 
* Mines, Inspectors’ Reports, 1871 (xiv), p. 843. 
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latest equipment was frequently installed; and this was particularly 
worth while because the new pits which then began to be sunk, ‘fitted up 
with powerful machinery’,’ were sunk to some of the best seams in the 
country, so that there existed a double reason why ‘a considerable increase 
of output may be looked for, even with the same number of men’.? And 
secondly, these methods brought with them a novel concentration of 
resources into mines as well equipped and as lavishly endowed by nature 
as was possible at that time; by the early 1880’s 10 to 15 per cent. of the 
industry’s labour force was working under the most modern and favour- 
able conditions. We thus see that a cyclical expansion of demand for the 
products of one industry can enable and induce that industry to undertake 
a prolonged programme of investment which will not conform to the 
Kaldor pattern. The sequence in the example is as follows: rise in de- 
mand ;? supply being inelastic in the short period, prices rise; wages and 
net profits increase; output per man falls, as the result of increased ab- 
senteeism and the use of less efficient labour ; devices for increasing output 
per man come to be deemed worth while (as long as demand keeps up they 
obviously are worth while) and are adopted, current and immediately past 
profits providing the needed finance; when demand declines and the 
market contracts, cost-reducing investment may still be a profitable pro- 
position, and past profits may still be available to finance it. The essential 
conditions are the availability of finance and the absence of unplanned 
surplus capacity ; but the peculiar feature is that, once begun, investment 
may, if cost-reducing innovations are available, be carried farther than 
would otherwise be the case, because of the risk that those not undertaking 
such investment willbe unable to retain their share of future markets. 
The so-called common view thus appears to be a good deal too simple. At 
the same time the more complicated picture of conditions required for an 
expansion of investment, outlined above, is not essentially new. The argu- 
ment of J. Steindl in Maturity and Stagnation in American Capitalism is 
very similar in fundamentals,‘ while a book published in 1912, but now 
little read, contains the following passage: 

Inventions and discoveries often seem to be merely fortuitous. ... But we are not 


forced to be content with such a meagre explanation. The introduction of expensive 
implements, and processes, involves a large outlay; it is not worth while for any 


1 Mines, Inspectors’ Reports, 1874 (xiii), p. 461. 

® Ibid., 1873 (xix), p. 457. 

* This is of course a factor exogenous to the industry. Alterations in demand for the 
products of British industry as a whole in the nineteenth century seem often to have origi- 
nated abroad, but this is not therefore and likewise an exogenous factor because of the 
possibility of the supply of finance being by means of British investment overseas. See A. 
Cairncross, Home and Foreign Investment, 1870-1914, Chapter VII, especially pp. 195-7; 
and Gayer, Rostow, and Schwartz, The Growth and Fluctuation of the British Economy, 1790- 
1850, vol. ii, pt. 1. 

* See especially op. cit., pp. 127-37. 
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man, however energetic, to make the attempt, unless he has a considerable amount 
of capital, and has access to large markets. In the eighteenth century these condi- 
tions were being more and more realised. . . . It was much more possible than ever 
before, for a capable man to obtain the means of introducing costly improvements 
in the management of his business. It had become apparent, too, that the long- 
continued efforts to build up the maritime power of England had been crowned with 
success, she had established commercial connections with all parts of the globe, and 
had access to markets that were practically unlimited. Under these circumstances, 
enterprising men were willing to run the risk of introducing expensive novelties, and 
inventors could reasonably hope to reap advantage themselves from the i improve- 
ments they suggested.! 


IV 


There thus seems to be some historical justification for arguing that 
past booms affect the capacity and willingness to invest; that the avail- 
ability of technical improvements affects the willingness to invest; and 
that investment affects, by its nature as well as by its scale, the course of 
real costs, the course of cyclical fluctuation, and the trend of investment 
itself. But in dealing with investment decisions in relation to cycle or 
trend we must, even if we now rule out the possibility of technical innova- 
tion unk along different lines according to whether we wish to examine 
the effect of the cycle or trend upon investment decisions and their con- 
sequences or whether we wish to work the other way round and examine 
the effect of investment decisions upon cycle or trend. The fundamental 
reason for this lack of symmetry is simple: in the first case, where invest- 
ment is regarded as the passive element in the situation, it is average or 
typical behaviour which matters ; in the second case, where we are regard- 
ing investment as the active, dynamic element, it is often the exceptional 
decision which counts. 

To students of economic growth, no doubt, it is little more than a plati- 
tude to say that the trend is often dominated not by average but by 
exceptional behaviour; but in a theoretical discussion of the nature and 
role of investment decisions this may be lost sight of. It can readily be 
shown, however, that the expansions which matter may be those under- 
taken in isolation from the main stream of development, at a time, per- 
haps, when trade is not particularly good. The Fife Coal Company, for 
example, had an output of 60,000 tons in 1872, or about one-third of 
1 per cent. of the output of the Scottish coalfields. By 1896 this figure 
had risen to over 5 per cent. The company had undertaken expansion in 
1878, 1884, and 1887. Not one of these could be called a boom or even a 
good year. Very scanty details of the company’s history in this period 
have survived, but the last managing director of the company volunteered 
the following comment: 


1 W. Cunningham, The Growth of English Industry and Commerce, vol. ii, p. 610. 
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Decisions to expand a company at a time when trade is on the boom have, in fact, 
very often led to disaster. A wise man tries to get bargains when everybody else is 
in depression. Whether you agree with that or not, the fact is that in the past one 
had to accept or decline opportunities as and when these occurred. It was often 
preferable to accept during a depression and get the development work done before 
the next ‘boom’ occurred. This, naturally, requires capital, and perhaps also faith 
and courage. 


Of course, it is true that if all business men acted in this way there would 
be no boom; but if we are seeking to explain the rise of certain firms 
(which rise may, of course, be of the greatest importance from the point 
of view of an industry or even a nation ; for example, the rise of Carnegie 
in the nineteenth century or of the Ford Motor Company in the 1920’s), 
then such behaviour cannot be ignored.! 

This is a particular aspect of those somewhat mysterious ‘structural 
alterations’ which are occasionally allowed to make their appearance in 
aggregative analysis. Appreciation of the fact that changes in the composi- 
tion of aggregates may themselves affect the size of these aggregates has 
always been conspicuous in Professor Robertson’s approach to cyclical 
problems,? and work by Mr. T. Wilson® and Professor R. A. Gordon‘ has 
also drawn attention to the importance of what the former has called ‘the 
structural effect’. Yet it is doubtful if justice is done to the importance 
of this matter by speaking merely of ‘complications caused by changes in 
the composition of output’.5 It is, fundamentally, a question of change 
in the relationship between industries. There is some statistical evidence 
in support of the view that those industries which expand most rapidly 
and which therefore generate the strongest cyclical impulses throughout 
the economy are precisely those the behaviour of which conforms least 
well to the pattern of the business cycle. (The investment undertaken in 
the coal industry in the second half of the nineteenth century is an example 
of this.) Moreover, the nature and timing of their expansion, and the 
importance of these industries within the economy, are of the utmost 


1 Perhaps it is also worth remarking that important and successful action has been taken 
in the past on the basis of incorrect expectations. When Brunner and Mond set up their 
ammonia-soda plant in 1873, for example, Mond believed that the ammonia-soda process 
would never be more than an undertaking auxiliary to the Leblanc process, being limited 
in its expansion by its inability to produce chlorine. He still believed this in 1877. Yet by 
1883 Brunner and Mond were responsible for 12 per cent. of the total soda production of the 
country—a twenty-one-fold increase of output in 8 years. 

2 D. H. Robertson, A Study of Industrial Fluctuation, passim. See also, Hssays in Mone- 
tary Theory, Essays VIII and X. The former of these is in part explicitly concerned with the 
difficulty that ‘fluctuations in fact occur against a background of secular and structural 
change, from which they are not always easy to disentangle’ (p. 104). 

* T. Wilson, Fluctuations in Income and Investment. Also ‘Cyclical and Autonomous 
Inducements to Invest’, loc. cit. 

* R. A. Gordon, ‘Cyclical Experience in the Inter-war Period: the Investment Boom of 
the Twenties’, loc. cit. 

5 T. Wilson, ‘Cyclical and Autonomous Inducements to Invest’, loc. cit., p. 84. 
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consequence for the trade cycle and via the trade cycle for the overall th 
pattern of economic development. The argument here is analogous to 
that applied to a single innovating firm within an industry.! Let us assume ar 
that within one industry some firms introduce new methods which, 





whether or not they alter the appearance or nature of the product,? make of 
it possible after a period to increase output at lowered costs. The increase de 
in output is in most cases bound to be gradual, so that to begin with prices ‘b 
are maintained and the other firms in the industry continue to produce the pl 
old quantities by means of the old methods. But when the new methods in 
are sufficiently developed and are installed on a large enough scale, addi- 8a 
tional output begins to appear in the market, and prices fall. An initial tr 
price fall will not reduce the profits of the innovating firms below ‘normal’, de 
but a depression of prices and profits, to begin with only partial, is likely in 
gradually to spread and may become general. If, during the period in of 
which new methods are being introduced, other prices rise as a consequence b 
of the increased demand arising from additional investment carried out by 

the innovating firms, it is probable that firms in other industries, stimu- 

lated by the rise in prices, will expand their output without reducing their 

costs, and it is even possible that new firms will appear in several industries as 
producing at costs no lower than the old and even, maybe, at higher costs. eI 
When all the additional output is brought on to the market and prices of 
begin to fall generally, it ceases to be possible for all these firms to sell hi 
their output profitably. Thus the increase in output may be divided, ni 
theoretically, into two parts: one part produced by those firms which have of 
reduced their costs, the other produced by those which have, so to speak, Pp 
speculated on rising prices. That part of the increase in output which CC 
depends upon technical progress can last ; the ‘speculative’ increase cannot sl 
last ; even a part of the ‘old’ output cannot last. And it is evident (pro- ti 


vided that the original innovations do not cause sudden and considerable 
increases in the unemployment level of immobile labour, and so forth) 80 
that the more important is the place of the innovating industry within 2 
the economy, the more firmly based is likely to be the entire resultant ‘ 
expansion and the less immediate and severe the probable reaction. In § . 
w 
tr 
C 





other words, if the product of preceding investment can readily be utilized 
for further investment, the stimulus to the economy as a whole is likely to 
be sustained. This whole argument applies equally well to the introduction 
of new products as to cost reductions in old ones, the only difference being b 


1 I am indebted to Mr. Sylos Labini of the University of Rome for enabling me to see the 
matter in this way. 

® In the case of industries which are ‘young’, highly technical, and engaged in the produc- 
tion of durable goods (e.g. the electrical industry before 1914 or the automobile industry 
before 1930) genuine product development is frequently the chief means of competition, 
efforts to expand output by reducing costs taking a secondary place. 
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that there is then little likelihood of a check to expansion arising through 
technological unemployment, and that there can be no complications 
arising from price alterations within the industry concerned.! 

Similar reflections are suggested if we consider other causes of alterations ‘ 
of costs; and also when we consider, more generally, the simultaneous t 
development of the different economies and especially of the so-called ‘i 
‘backward areas’. This development is never an even one. Technical 4 
progress is sectional, tending, often, to affect different economies not only \ 


in different but even in opposite ways ;? and hence it tends to alter, inces- i 
santly, the whole system of relations within and between societies. The i 
trade cycle is at least plausibly viewed as one of the by-products of this : 
development, in which case it does not consist of excesses of or deficiencies ; 
in aggregate quantities, but is rather a manifestation of the accumulation a 
of disequilibria arising within a system for which the conditions of equili- i 
brium are repeatedly changing. 

bi 


V 


Leaving aside these more general considerations, there is one other 
aspect of investment which experience suggests should receive more 
emphasis than is usually given to it. This is the fact that in the past it has 
often been the unsoundness of investment and not merely its timing which 
has proved important for the trend. This is certainly conspicuous in 
nineteenth-century history. It is all very well to argue that ‘any amount 
of net investment may be justified per unit of expected consumer demand, 
provided a high rate of investment per unit of consumer demand will be 
considered justified also in the future’,® but if the nature of investment is 
such as to preclude the maintenance of a definite rate of net capital forma- 
tion through time, it is idle to discuss what would happen if investment 


1 The fact that investment may be stimulated by previous investment, i.e. in Mr. Wil- 
son’s words, that investment may be complementary as well as competitive, seems to have 
been most conspicuously true with regard to innovations in transport. Thus Marshall 
thought that the ‘changes in the methods of industry’ in the 1870’s and early 1880’s were 
‘chiefly due to the great fall, the unparalleled fall, in the cost of transport, which renders it 
worth while to do a great many things that it was not worth while to do before’ (Official 
Papers, Evidence before the Gold and Silver Commission, Q 9831). This same general point 
was made by Wicksell, who noted the possibility of an invention which ‘gives rise to a whole 
train of others whereby it is elaborated and supplemented’ (‘The Enigma of Business 
Cycles’ in International Economic Papers, No. 3, p. 66). 

® For example, the increased demand for rubber in the advanced economies around 1900 
brought much capital into Malaya and Ceylon while it temporarily ruined Brazil; the 
development of the German chemical industry in the late nineteenth century ruined the 
French madder-growing business and put one to two million acres of Indian indigo out of 
cultivation ; and so on. 

8 W. J. Fellner, Monetary Policies and Full Employment, pp. 119-21. Usually ‘expectation’ 
is conceived of as passive expectation. But, especially in rapidly expanding industries, the 
demand curve is built up at the same time that capital, in the form of buildings, machinery, 
and patents, is being created. This activity of building up a demand curve is expensive ; 
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did not lead to developments unfavourable to further investment. And 
investment in the nineteenth century was often of this nature, partly 
because entrepreneurs then were (whatever they may be now) continually 
changing people. The tongue-in-the-cheek company promoter throve on 
booms, and as he throve the level-headed men in the market (e.g. the 
Directors of the Bank) took precautions ; when the credulity of the invest- 
ing man in the street had been exhausted, or (whichever occurred first) the 
fatuity of the ‘projector’s’ schemes had been exposed, ‘sound’ investors 
were in as safe a position as they could reach and the ‘projector ’—if he 
knew his business—had realized and put away his profits. It is thus (at 
least as far as the nineteenth century is concerned) largely beside the point 
to argue that in a boom abnormal profits scare off entrepreneurs because 
they feel that they are too good to last, or that if entrepreneurs ‘held 
these views just a little more strongly, there would be no boom at all’,? 
because this is to assume a body of investor-entrepreneurs all of similar 
temperament—however dull or however mercurial—and all taking views 
extending an equal distance into the future—in a word, a world of repre- 
sentative entrepreneurs in which firm cannot be distinguished from firm 
nor industry from industry, a great forest in which there are no unusually 
large and no unusually small trees, none unusually siow growing and none 
unusually fast. But there is no proof—indeed, there is a good deal of proof 
to the contrary—that it was the representative entrepreneur who deter- 
mined the course of nineteenth-century fluctuations. 

The failure of Overends in 1866 or of Jay Cooke in America in 1873 or 
of the City of Glasgow Bank in 1879 was the result of financial folly or 
roguery or both; but it was the trusting, ignorant, anonymous investor 
who gave to the banks and investment houses the strength which they 
sometimes misused. It might therefore be argued—as, in a way, the 


the money spent on it is, in a sense, also ‘investment’. In the early days of the English 
electrical industry a very great importance was attached by the companies to this activity 
and a considerable amount of money was spent on it, all sorts of facilities, for example, being 
given to the consumers to persuade them to adopt electricity. (One firm, which began to 
build electric coal-cutting machines in 1897, has recorded that ‘very few people could be 
induced to take any interest in coal-cutting machines, and at one time so much money had 
been spent—and lost—in the attempt to find a market that the dropping of the whole thing 
was seriously considered’.) This activity of inducing demand—which causes continuous 
and discontinuous shifts to the right of the demand curve and alters it—is a conditio sine 
qua non for expanding output, that is, for carrying out cost-reducing and output-expanding 
investment in a new industry or in one in which competition is imperfect ; in this sense, it 
is investment. It would be interesting to see what changes would have to be introduced 
into the theory of the ‘acceleration principle ’—which assumes a change in the rate of demand 
—to cover this case. 

1 As early as Feb. 1866, The Economist could ‘infer that the shareholders in the public 
have become at length painfully alive to the fact that there are blanks as well as prizes in 
the business of lending money’. The Economist, 24 Feb. 1866. But the panic did not come 
until May. 

* Mrs. Robinson, op. cit., p. 129. 
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nd nineteenth century itself argued when it inveighed against joint-stock 


tly companies—that it was the extension of the ambit of investment between 
lly 1825 and 1900 which was largely responsible for the severity of several nine- 
on teenth-century crises. Perhaps the ending of such extensions has helped 
he to turn the nineteenth-century trade cycle into a curiosity of the past, 
3t- § just as so many of the other conditions favourable for its existence have 
he disappeared ; but the problem of the relationship between expectations, 
rs cycles (if any), and trends still remains, and it may still be true that it is 
he the exceptional decision, past history, the pace and nature of innovation, 
at and the shifting pattern of competitive power which count when we are 
1t § trying to understand overall expansionary movements. 
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SOME ELEMENTARY THEORY ABOUT 
ACCUMULATION 


By D. B. BUTT 


I. Introductory 
In most developed economies the stock of man-made capital seems to be 
three or four times the national income. But the average citizen only 
saves, net, a small percentage of his income. In poor countries both pro- 
portions are smaller and in the most primitive of all they are round about 
zero. By capital here is meant, of course, the long-lasting civil buildings 
and instruments of production to which most of us nowadays confine the 
term. It would seem to follow that the process of accumulation must 
take a very long time from its beginning in a subsistence handicraft 
economy to its still distant climax when no one wishes to save any more. 
This would seem to be the case even if there were nothing to prolong it 
except our sinful preference (or necessity) for jam today. Given this, it 
seems accumulation must take at least some generations even if the pro- 
cess were not delayed by the destruction of wars, changes in taste that 
make existing stocks worthless, inventions that call for more, and even if 
there were no increases in population that require parallel extensions in 
the capital stock if income per head is not to fall, and even if there were 
no depressions in which the potentialities of investment are neglected.! 
If therefore we were to suppose an imaginary economy in which none of 
these disturbances occur, we ought to discover in it some long continuing 
trends, some ‘pure accumulation’ processes. The feat of merely imagining 
such an economy should not be too hard since it would obey all the laws 
of a stationary state except in the one particular of having some saving. 
But it might be interesting to see what these processes would be, for there 
is a sense in which they may be said to underly the infinite complexities of 
actual historical change. An analysis of them, however crude, should 


1 I have been unable to find any authoritative discussion of the time a whole process of 
what I call ‘pure accumulation’ might take. But many classical discussions of investment 
and accumulation contain more or less implicit indications of the period the writer thought 
might be taken over the stages of pure accumulation remaining uncompleted in his own day 
in his own country (though most of them would of course have considered the question 
merely academic). Some of the answers are summarized, but not I think unduly caricatured : 
infinity (Professor F. H. Knight, Ethics of Competition, p. 264), a very long time (Marshall, 
Principles, pp. 223-4), ‘a comparatively early date’ (Taussig, Principles, vol. ii, pp. 32-33), 
‘twenty five years or less’ (Keynes, General Theory, pp. 323-4), a very short time (J. 8. 
Mill, Principles, bk. iv, ch. iv), and no time at all (Professor A. H. Hansen, Fiscal Policy 
and Business Cycles, pp. 344-5, at least by inference). Mr. Harrod is more cautious (Towards 
a Dy ic Eco: ics, pp. 132-4). The most convenient survey of discussions of investment 
opportunities known to me is in Professor Hansen’s Business Cycles and National Income, 
pp. 211-498, where justice is done less laconically. 
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therefore have some relevance, however remote, to practical matters about 
past, and future, growth. 

What follows is an attempt to recount the progress of such an imaginary 
economy. It is, of course, no more than a model, and a prose model at 
that. It is constructed from the simplest possible assumptions, and in 
order to bring in more movement some complications which statics take in 
their stride have had to be postulated out of existence. Being so simple, 
too, it can claim no originality :! most of the time we shall be moving 
well-worn pieces according to familiar rules. 


II. Assumptions 

Let us start by listing, laboriously, the main assumptions. Others of a 
minor character will have to be made ‘quietly in the course of the ex- 
position. 

If we are to isolate a ‘pure accumulation’ process, certain assumptions 
excluding other causes of change impose themselves. In the imaginary 
world we are to imagine: 


1. Population must be constant in number, age composition, and in 
innate capacity. 

. Inventions and changes in taste and attitudes to work must be 
assumed never to take place. We must suppose accumulation to go 
on within a constant framework of technical knowledge among a 
population who have constant ‘preference universes’ so that changes 
in the technical methods in actual use and changes in the patterns of 
consumption and production are all wholly due to changes in the 
relative prices of factors and commodities that derive from accumu- 
lation itself.* 


Beyond this point we are at liberty to make what postulates we wish. 
Having, however, already excluded most of the prime causes of economic 
uncertainty from our model, we may as well go farther. At the cost of 
making all that follows all but irreconcilable with nearly all contemporary 


1 In particular my treatment of technique and interest will be seen to resemble that in 
Mrs. Robinson’s article on ‘The Production Function and the Theory of Capital’ in the 
April 1954 issue of the Review of Economic Studies (vol. xxi (2), No. 55). I am indebted to 
her and Professor Champernowne for much discussion on all these matters and for helpful 
comments on a draft of this essay. 

2 ‘ Assumptions such as these are made quietly by Ricardo: he took for granted that his 
readers would supply them’ (Marshall, Money Credit and Commerce, p. 323 n.). 

® This, of course, excludes all the sociological factors which Schumpeter embraces, but it 
leaves in this model much economic development that he would call innovation, and it 
includes the ‘saving and accumulation’ that he excludes (see Business Cycles, vol. i, pp. 
82-84, and Baumol, EZ ic Dy ics, pp. 22-26). 
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discussion, let us exclude disequilibria and the trade cycle altogether, and 
assume that: 


3. There is full employment and perfect foresight at all times, though 
individuals may suffer such private accidents as death, disease, or 
matrimony in an unexpected fashion. 


4. There is perfect competition at all times in all industries, in the sense 
of there being a large number of independent producers.! 


These two assumptions would alone prevent us from making any inter- 
esting remarks about short-period matters, and we are in any case mainly 
concerned with long-term trends. Hence it seems permissible to make 
some further major simplifications that will allow us to concentrate upon 
long-period changes : 

5. Time is divided into years, and goods into current goods and capital 

goods. 

6. Current goods are normally produced, exchanged, and consumed 
within each year. There may be as many cycles as one wishes. To 
allow for the fact that each cycle must take some time the reader 
may, if he thinks such a detail to matter in a model, imagine the 
year to be, so to speak, temporally lop-sided, with production taking 
place, say, from January to December and consumption from August 
to the next July. 


7. Capital goods by contrast take a whole year to produce and there- 
after yield a constant annual output throughout their lives with a 
constant requirement for co-operant labour. It will be assumed that 
they are confined to instruments for the production of consumer 
goods or services, and the nexus of instruments required in any 
industry will be dubbed for short a ‘machine’. (The reader can 
readily supply the laborious, important, but dull qualifications to 
the argument that would be needed if we were to take account of 
machines to make machines, machines to make materials for several 
industries and durable consumer goods.) 


8. Labour is perfectly mobile in the sense that no time is taken and no 
special cost is incurred in changing from one job to another. 


These last four assumptions reduce the life of our economy to a series of 
little stationary states? and with the others ensure that the only differences 
between any two of them derive from the difference in the capital stock. 


1 Not, as will be seen, in the sense of a large number of identical firms. 
® These will be ‘short period flow equilibria’ in Professor Pigou’s terminology (Employ- 
ment and Equilibrium, 2nd ed., pp. 42-44). 
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We can, so to speak, see our dynamic processes as the series of changes — 
between these stationary states, just as the differences between the ‘stills’ 
of a film make it dynamic. 

Even a set of eight postulates, some of them multiple, is insufficient to 
reduce our problem to easily manageable proportions. It seems best, 
therefore, to proceed with our model in two main stages. In the first a 
kind of pilot version will be discussed. In this complications that cannot 
possibly be ignored in the later and more nearly complete version are 
resolutely excluded by some temporary assumptions about supply con- 
ditions. Then in the second stage a final model can be built up by con- 
sidering, more or less seriatim, the consequences of relaxing these temporary 
assumptions and replacing them by others of a much less unrealistic kind. 


III. Preliminary Model: Early Stages 
For our pilot sketch let us make the following further postulates : 


9. Labour is equally efficient in all jobs at all times and has no prefer- 
ences for one rather than another. 


10. Land is of uniform quality and so plentiful as to earn no rent. 


11. There are only two possible techniques in any industry: one a 
handicraft technique using nothing but current labour, the other a 
mechanized technique using a machine in collaboration with current 
labour. Both are invariable. The employment of one further unit 
of labour with a machine adds nothing to output, and the subtrac- 
tion of one prevents any output being achieved at all, and conversely 
with capital. 


. Machines are eternal in the sense that the current maintenance 
required to keep them functioning as instruments of production 
also keeps them in a physically unchanging condition. On the 
occasions (which will be very rare in the world of our preliminary 
model) when demand falls for a commodity whose production is 
fully mechanized, machines designed for the production of this 
commodity can be converted into or absorbed into machines of 
other kinds without special costs being incurred. 


As a result of (9) we can conveniently use man-years of labour as our 
accounting unit since all wages must be equal in any one year. As a result 
of (9) and (10) (together with earlier assumptions) the price of hand-made 
goods in terms of labour will be constant and their cost will be entirely 
composed of wages. Similarly the cost of mechanized products will con- 
sist of wages cost (including, of course, maintenance cost and entrepreneurial 
earnings) and interest on capital, and there will be no rent. Assumption 
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(11) confines accumulation to an increasingly extensive use of capital and 
postpones consideration of its intensification to the next stage. Similarly 
(12) is designed to evade discussion of the question of depreciation until 
we are ready for it. 

After these necessarily laborious preliminaries let us imagine the society 
governed by these conditions in an initial state of universal penury. 
Everyone is too poor to save; there are no machines—no capital in the 
sense here used for the term. It is a stationary state with each year 
exactly repeating its predecessor. 

We must therefore introduce some beneficent accident to start off our 
accumulation process, and it is reasonable to suppose that this chance, by 
which incomes are raised sufficiently to allow savings to be made, will 
affect not the whole population but a few fortunate citizens only. All 
kinds of plausible anecdotes could be devised, but for illustration’s sake 
suppose a few peasants foresee an exceptional wheat harvest in their 
district (correctly as everything of major economic significance is correctly 
foreseen in our imaginary world) and decide to invest some of their wheat 
- in machines. 

We have assumed them endowed with, or to have free access to, full 
technical knowledge. Let us suppose that this is in the form of calculations 
showing the physical productivities of all possible machines : this being the 
ratio of the annual net output of each machine to its capital cost. The 
annual net output of a machine is the total output of the commodity 
produced each year by the machine, valued at the current price of com- 
modity in conditions of penury (which is the price at which it is being 
produced by handicraft labour) less the cost of the current labour required 
to co-operate with the machine (including labour required to produce raw 
materials, managerial labour, &c.), this in turn valued at the current 
wages. The capital cost of the machine is again simply the number of 
man-years of labour required to produce it valued at the current wage. 
There will be, on the assumptions we have made, a distinct physical pro- 
ductivity for each machine, and therefore for each industry we can imagine 
these set out in a schedule in descending order and, again for illustration’s 
sake, we may suppose that the highest figure is for looms for the manu- 
facture of cloth (machine looms as distinct from any hand-looms that may 
exist, ie. handicraft instruments made and used up each year by hand- 
weavers), the next highest, ploughs for wheat production, and the third, 
lathes for furniture-making. This schedule of physical productivities is, 
of course, a purely technical description : the prices used in the valuation 
of the various real quantities involved are arbitrary in the sense that there 
is as yet no proof tiuat all or any of them will actually rule in the market 
when the machines are employed. 
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Let us suppose that the fortunate farmers decide (rightly, as it will turn 
out) to invest their surplus wheat in looms. They will sell it in the market 
in exchange for looms. Now the slightest depression in the price of wheat 
would reduce the real incomes of all peasant wheat-producers. Since they 
are perfectly mobile and equally efficient in all jobs they will accordingly, 
to avoid this misfortune, be quite willing to become loom-producers for a 
payment in terms of wheat no greater than the quantity of wheat they 
produce as peasant-farmers. Sufficient of them will therefore move out 
into loom-producing to ensure that the price of wheat does not in fact fall. 
In the same way any of their windfall which the investors wish to convert 
into consumption goods other than wheat will be produced at the expense 
of peasant wheat production. No prices will change. The whole adjust- 
ment will take place at the expense of wheat production and in the year 
of the windfall. 

At the beginning of the next year, and supposing no windfall to be 
expected, everything will be as it was in pre-windfall years except that 
there will now be a stock of looms whose owners, whom we may now 
simply call the capitalists, will wish to employ in the production of cloth. 
Now the only commodity they can offer in return for the current labour of 
weavers is, naturally, the product of the looms, cloth itself. By the same 
reasoning they will now recruit loom-weavers and maintenance men from 
the ranks of the hand-loom weavers. Again no prices will change. Because 
of this, the whole net product of the loom will accrue to the investors : the 
net physical productivity of the looms will be equal to what might be 
called the market productivity, the market rate of return on investment 
in looms. The whole increment in output due to investment will go to the 
investors and nobody else will be a penny the better off. 

Assuming that the incomes of the capitalists are sufficiently raised by 
the return on their investments in Year One for them to continue saving, 
their second dose of investment will again raise their incomes in Year 
Three and presumably induce them to save still more. Each such incre- 
ment of investment will draw more men away from hand-loom weaving as 
will the recruitment of weavers and maintenance men and any exchange 
of the net product for other consumption goods for the investors’ own con- 
sumption. But while there are still plenty of hand-loom weavers remaining 
to be extruded all prices and real wages remain unchanged: it is only the 
capitalists and their heirs who are gaining from the investment process. 
The pattern of output is, of course, changing to fit the desired composition 
of their rising incomes from capital. 

This very elementary accumulation process will continue (probably at 
an accelerating speed if we make conventional assumptions about the 
relationship between income, savings, and the rate of return) until the end 
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of hand-weaving is in sight. What happens then very much depends on 
the elasticity of demand for cloth. When the last hand-weaver has left 
for other occupations it becomes impossible for more cloth to be produced 
without less of something else being produced: both the loom-producers 
in the year of investment and the weavers, &c., in the subsequent years of 
use have to be drawn from other occupations. If investment continued 
and prices were unchanged there would be a glut of cloth and a shortage 
of other goods. Hence there would be a fall in the price of cloth relative 
to other goods and to wages. If the demand for cloth is very elastic a small 
fall in price will suffice to release labour for a further expansion of cloth 
manufacture at the expense of other production. Though even a small fall 
will reduce the rate of return on looms measured in anything except cloth 
(since the wages of co-operant labour will have to rise in terms of cloth 
proportionally to the fall in the price of cloth if they are to be retained 
and more recruited), the aggregate incomes of investors may continue 
rising. But if the demand is inelastic and aggregate expenditure on cloth 
actually falls with the increase in its output, the investors will suffer a 
catastrophic fall in the rate of return on their capital while the wage- 
earners generally will have more to spend on things other than cloth. 
There will be an absolute decline in the investors’ income which will 
release some of the labour over which they had previously acquired com- 
mand for the production of wage goods other than cloth. 

In either case the fall in the rate of return on looms will affect investment. 
This, it should be noticed, will be felt well in advance of the year in which 
the price fall actually takes place. The investor is rewarded in this model 
by annual receipts from his loom, and it is the prospect of a row of such 
receipts stretching into futurity that induces him to add each year to his 
capital stock. When the fall in the annual payment first appears over his 
economic horizon he will react in some way—conceivably increasing his 
net saving investment if the fall is small and his income continues to 
increase, certainly reducing it if the fall is large and in consequence his 
aggregate income collapses. 

But the fall in the market return on looms cannot on any reasonable 
suppositions be expected to be large or continue long since it will quickly 
slide down to meet the physical productivity of the next most efficient 
machine, which we have already stated to be, for purposes of argument, the 
plough. So soon as this rate is reached investors will change the destina- 
tion of new savings from looms to ploughs and the rate of return will be 
stabilized while peasant wheat-producers are gradually pushed out of 
wheat production by hand methods. The price of wheat will not change— 
just as the price of cloth was not changed during the mechanization of 
weaving—and indeed all prices will remain unchanged, the only difference 
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in prices being that the price of cloth will now be stabilized at the level 
which equates the market return on investment in looms with that on 
ploughs. Whether or not the aggregate incomes of the investors actually 
fell at the moment of transition, they will now start increasing again as a 
result of their continued net investment and, since some of their increasing 
incomes is likely to be spent on cloth, there is likely to be some continued 
investment in looms as well as in wheat, the labour required for this again 
coming from the industry being mechanized. (There cannot be a reflux 
of hand workers into cloth production since, the price of cloth having 
fallen, hand weavers’ real incomes would be less than the real wage labour 
could earn in all other occupations.) 

When in turn the mechanization of wheat production is completed the 
prices of wheat and cloth fall and the returns on looms and ploughs fall 
(more or less fast according to the demand conditions prevailing at the 
then distribution of income) until they meet the physical productivity of 
the third mest efficient machine, which we assumed to be lathes for 
furniture-making. Then a new stage of mechanization sets in and there is 
another stabilization of prices while investment proceeds simultaneously 
now in three industries. At each fall in the prices of mechanized goods 
there is a general increase in real wages, and as mechanization goes on all 
the prices of mechanized goods fall relatively to wages and to goods whose 
production is still unmechanized. The proportionate fall in individual 
prices will of course depend on the ratio of capital to current co-operant 
labour : the higher this ratio, the greater the proportionate fall. 

The accumulation process thus becomes more and more complex as time 
goes on. At all stages the return on all existing machines is the same, but 
this return will fall either gradually or abruptly after intervals of stability. 
As each successive industry is mechanized the annual net investment 
programme (if the term is permissible) will probably contain more and 
more industries: even thouga the largest component in any year is likely 
to be for the industry currently being mechanized. There will be a quota 
for all mechanized industries for whose products demand is increasing as 
income generally rises and as the relative prices of mechanized goods fall. 
There may of course be even among mechanized commodities ‘inferior 
goods’ demand for which actually falls, and the machines for the pro- 
duction of these will be absorbed (on the temporary assumption we have 
made to meet this eventuality) into expanding industries. 


IV. Preliminary Model: Later Stages 


To consider the various possible ends to this family of sequences it is 
necessary to look more closely at its distributional aspects. This involves 
some remarks on the complex question of saving habits, and since we have 
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made no precise assumption about these, the argument will be left in very 
general terms. 

During the mechanization of the first industry real wages remained 
unchanged and the whole increment of real income due to accumulation 
went to the investors. If we were to suppose (a) that some such institution 
as primogeniture existed so that fortunes were not broken up, and (5) that 
men were very rational in their savings habits and set an upper limit to 
the incomes and fortunes they wished to acquire or maintain, it is per- 
fectly conceivable that accumulation might stop in this initial stage even 
though the rate of return would still be as high as could ever be obtained 
from investment.! In that case our imaginary economy would grind to | 
a stop with only one industry partially mechanized and with the whole 
population except an opulent minority still in their original condition of 
penury. 

Even if this peril were avoided a very similar arrest to progress might 
occur later in the accumulation process if the capitalist class attained 
economic satiety (with larger capital stocks on which they are earning a 
lower rate of return) before the remainder of the population, though 
bettered by the fall in prices of mechanized goods, had begun to save. Or 
the capitalists might cease to save net, not because all their wants were 
satisfied but because the rate of return had fallen far enough to offer no 
attraction for net savings, again before the rest of the population had 
started saving. This might readily occur in a stationary population if the 
main motive for holding a capital stock were to provide not an income but 
merely a reserve fund for oneself and one’s heir. 

However, quite apart from intervention by the State (whose existence 
and potential activities will be ignored throughout this argument), if 
fortunes are inherited in a somewhat random manner, if there is a wide _ 
variety of attitudes to saving in the inheriting population, and if there are 
further accidents of the kind we have imagined as starting our accumula- 
tion process, neither of these possible arrests to progress seems probable. 
It seems much more likely that accumulation will proceed until real wages 
reach such a level that all but the most spendthrift can and will start 
saving. This raises an interesting possibility concerning the distribution 
of income. Even after allowing for the chance factors just mentioned, it 


1 The idea that a minority might become so rich that they would cease to save because all 

their wants were satisfied may seem somewhat far-fetched. But (a) it takes time to enjoy 
real income; (b) the ownership of increasing wealth probably entails some increase of 
worry, and the ownership of pre-eminent wealth possibly some danger too; (c) there is a 
limit to the number of friends, relatives, and descendants a normally selfish man will care 
to provide for; (d) the desire for outstanding wealth within an already outstanding class 
may not be a very potent force. Interpreted with a grain of common sense, the proposition 
that a limited class might attain something closely approximating to ‘economic bliss’ may 
be improbable: but it does not appear to the writer absurd. 
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is likely that by the time this stage is reached much time will have passed 
and many of the families of the original capitalists will have attained 
great wealth. There will be a minority large or small with incomes very 
much greater than those of the majority, all or the great bulk of which will 
consist of interest. If the marginal propensity to save is strong in the 
wage-earning population beyond a low level of income and is not much 
affected by the rate of return, there will now be a long and steady period 
of high working-class savings. This may so drive down the rate of return 
as absolutely to reduce the incomes of the original capitalist class, and it 
is by no means unreasonable to imagine them first reducing their savings 
and finally liquidating their capital in an effort to maintain consumption 
standards to which they have become accustomed. Such a procedure would 
be perfectly consistent with the assumption of stable tastes underlying . 
our model. 

Even if the capital holdings of the old capitalist class do not, so to speak, 
come down to meet those of a rising new class, the latter will rise to 
meet the former and real incomes will therefore tend to become more 
equal once again when aggregate income increases far enough. In this 
situation once again net investment may come to an end because the rate 
of return, though still positive, fails to attract net investment—a situation 
the more likely the more generally predominant is the reserve motive 
in savings! and (what is perhaps much the same thing) the higher the 
discount on future enjoyments. If so, the economy may again cease to be 
progressive before the full potential benefits of accumulation have been 
secured. 

Suppose, however, that this danger is also escaped. Then, after a distri- 
bution of income has been reached in which the effects of the original good 
fortune of a few people have been worn away by chance processes and the 
decline in the rate of return and only such inequalities still exist as are to 
be explained by recent inheritance and divergences in the parsimony of 
the present population, there are still three distinct positions in which 
accumulation can be arrested. 

First, if all industries are mechanizable, i.e. if there are potential 
machines with positive physical productivity in all industries, all may 
become mechanized. In this case, as the mechanization of the last in- 
dustry approaches completion there must be such a set of falls in com- 
modity prices as will (a) keep the market rate of return equal in all 
industries, and (b) reduce it to whatever level is necessary to prevent 
attempts at further investment. Perhaps it may be assumed that in a 


1 A possibility is that as real wages increase through the fall in the prices of mechanized 
goods improvident members of the poorer classes may be prepared to liquidate savings they 
earlier made on the grounds that with higher earnings from current work they have less 
need for reserves. 
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world in which there are no economic uncertainties this rate is unlikely 


to be much above zero.! 

Second, not all industries may be mechanizable, and however dear their 
products may become relative to other commodities, the community may 
obstinately persist in buying them. If so, accumulation will be brought 
to an end by the exhaustion of all investment opportunities with some 
commodities still hand made and the rate of return at zero. 

Finally, if one once admits the idea that economic wants can be wholly 
satisfied, there is at least the theoretical possibility that growth will cease 
because this happens universally before mechanization is completed and 
while the rate of return is still positive.” 


V. Complex Model: Labour and Land 


The preliminary model just put through its paces was based on twelve 
explicit assumptions. To eight of these we may stick for reasons (of a 
kind) already given. The last four, provisional and outstandingly outrageous, 
have now to be replaced by others coming more nearly within hailing 
distance of plausibility. This will inevitably take us across familiar ground, 
but it has to be done if we are to discover the extent to which these pro- 
visional assumptions coloured the picture of long-term dynamic change 
implied by the main assumptions. Assumptions (9) and (10) dealing with 
labour and land will be abandoned in this section and the effects of so 


1 The explicit exclusion of uncertainty, the assumption of full employment, and the 
neglect of money in the whole of this model would all have to be remedied before the con- 
cept of the rate of return here used could be properly related to the rate of interest. The 
argument does no more than provide some possibly useful propositions about the real 
productivity aspects of the interest problem. But it might be noted here that even in the 
abstract world of this model one could take account of a possible predominance of spend- 
thrifts in the population, persons who would be willing to borrow at high rates for current 
consumption. If there were enough of such people, their borrowing might be yet another 
way in which productive investment were brought to an end while the rate of return was 
still positive and while mechanization is still incomplete. A possible predominance of misers, 
on the other hand, need not, however, perhaps worry us since without uncertainty even in 
@ monetary economy they would presumably invest in productive assets yielding returns 
rather than in stocks of gold or notes. 

® Universal ‘economic bliss’ may seem a still more fanciful conception than the partial 
blessedness summarily discussed in p. 314, n. 1, above. It is, of course, logically impracticable 
if any two or more people in the population wish to own a unique object, or to be the richest 
of all, or if, for example, more than 5,000 people will not be happy without butlers and less 
than 5,000 wish to be butlers at any price. But excluding such obvious (and somewhat 
silly) exceptions, and thinking in everyday terms, the idea does not seem particularly 
unrealistic on a long view. If most people enjoy some work and some leisure of a kind 
requiring little material aid (e.g. lying on a beach in the sun), and if no particular prestige 
attaches to property ownership but some is attached to the performance of necessary but 
nasty duties—all conditions that might be satisfied in a healthy community— it seems to the 
writer much more sensible to assume that wants are ultimately satiable than, with Pro- 
fessor Wright and ‘the majority of economists’, that they are ‘boundless’. It must, of 
course, be admitted that they are probably also ‘endlessly changeable’: but a great deal of 
such change would be consistent with little or no net investment. (See D. McC. Wright, 


Capitalism, pp. 128-9.) 
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doing on distribution briefly considered. (11) and (12) on technique and 
the nature of capital will be examined in section VI together with the 
cumulative consequences to production and investment patterns of all 
four modifications. 

In place of the postulate of an entire uniformity of abilities and a total 
lack of preferences in the market for labour we must now allow diversity— 
though because of (1) and (2) a diversity that does not change over time. 
But it is realistic (and most convenient) to remember that most men are 
much alike to most employers, that many jobs are about equally attrac- 
tive to most men, and that neither wages nor hours of work vary very 
much from job to job at any one time. If, therefore, we devise a separate 
‘efficiency’ unit of work for each separate job (some physical measure of 
output in standard physical circumstances), we can so fix the details of 
each definition that we can go on to postulate that most men will be found 
willing and able to supply the same number of efficiency units for most 
jobs for the same wages in any one year and work about the same hours 
in doing it. Such men and jobs we can call standard. It will be among the 
exceptions to this general rule that we can find the required diversity in 
the labour market. 

Among individuals the most interesting! diversity from our point of view 
will be that some men will have a special ability or preference? for one or 
more jobs compared with the rest of the jobs available at the time. Such 
people will be prepared (if the market so compels them) to provide effi- 
ciency units at a lower rate in these jobs than they would in jobs for which 
they have standard abilities. They will provide more efficiency units in 
these jobs than they would elsewhere without requiring more than the 
standard wage. Consequently the supply curve of labour to any particular 
type of job in any industry (measuring the supply in efficiency units and 
the price in terms of the ruling wage for efficiency units provided by 
standard labour in standard industries) will be a rising curve which 
eventually flattens out to the horizontal. Units of labour from men with 
special abilities will provide the rising part of the curve: those from men 
with standard qualities (who will be very numerous compared with the 
numbers ever employed in any individual industry) will form the horizontal 
part. 

We may next further postulate that the number of efficiency units any 

1 The uninteresting categories are those with supranormal or subnormal abilities or 
preferences in all jobs, and those with special disabilities in one or two jobs. The first will 
always get more and the second always less than the standard wage, while the third will be 
irrelevant since no industry will ever be large enough to have to call upon persons with a 
special aversion from the type of work it offers. 

® To distinguish between the two demands an ability to separate the effort required to 


provide an efficiency unit of labour and the disutility of that effort. This being beyond the 
writer’s psychological imagination, the two will here be lumped together. 
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individual will supply in any standard job is (to all intents and purposes) 
unaffected by the real wage.1 Then since the numbers and qualities of the 
population are still assumed constant, these supply curves will be constant 
over time (except where there is joint demand for the same type of job in 
two industries or joint supply, men with special abilities in more than one 
distinct type of job). The exceptic»al individual’s annual earnings in a 
particular industry will therefore only change relative to other wages 
because of changes in the demand for the industry’s product whether 
these are due to changes in national income directly or to changes in the 
price of the co-operant factors. 

The result of these assumptions is that when a new job of a standard 
kind first appears in the market (a) the price of labour in terms of efficiency 
units is low compared with other jobs, but (b) the annual wages of the first 
recruits are not significantly more or less than standard wages, since those 
with outstandingly exceptional abilities will first be recruited and labour 
is still assumed perfectly mobile. As demand increases, however, while 
the new recruits will again receive the standard wage, the cost of efficiency 
units will rise since less and less exceptional men will be being brought in. 
This will further entail that the annual wages of the first recruits will rise 
since there will be competition for their exceptional abilities. In short, 
exceptional men will earn increasing quasi-rents which will not be stabilized 
unless and until all men with exceptional abilities in this job have been 
recruited, at which point the price of efficiency units will stabilize as a 
perfectly elastic supply of standard labour is now available to meet any 
further increase of demand.2 It should, however, be noted that these 
quasi-rents will fall if as a result of a fall in the price of some other factor 
(say interest) the price of the product falls : since it is, of course, the special 
ability of this labour at producing this product that is responsible for its 
quasi-rent. 

Not all jobs, however, need be standard jobs. We must suppose that 
abilities and attitudes to work are such that there are some jobs that are 
almost universally and equally repulsive.* In these the horizontal part of 
the supply curve will be reached for a wage per efficiency-unit that yields 


1 This is not quite so violent as it may seem. It does not prevent general hours of work 
falling as annual real incomes increase from low levels since, with better food and shelter, 
the hourly supply of efficiency units may increase. The presumption that with high and 
rising real incomes hours of work must decline, even though hourly efficiency in a given 
technique no longer rises, perhaps neglects the possibility that a proportion of increases in 
high real incomes may be taken in the form of amenities in the place of work (for some 
figures see Colin Clark, Conditions of E. ic Progress, 2nd ed., pp. 42-44). The possibility 
that the individual’s supply curve of efficiency units to non-standard jobs in terms of real 
income may be backward-sloping is allowed for below. 

* The converse process will of course take place in declining industries. 

* There may also no doubt be specially attractive jobs requiring sub-standard wages. 
What foliows can readily be applied to them mutatis mutandis. 
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an annual wage for persons of standard abilities higher than the ruling 
standard wage. If this premium is a constant proportion of the standard 
wage, the complications introduced by such non-standard jobs into our 
model are not particularly interesting. But it is a necessary obeisance to 
reality to admit that it may in some cases be related to the absolute level 
of real wages, so that it will rise or first emerge (or fall) as real wages rise. 
A dirty job may require no premium when no one can afford soap and all 
go dirty: but when all, except the minority engaged in a particularly 
messy occupation, can readily afford to be clean (and make a virtue of 
doing so) that minority may require heavy compensation. If something of 
this kind happens in one or more major industries there may be significant 
consequences, to which we shall have to return. 

In place of a constant supply of completely homogeneous ‘man-years 
of current labour power’ such as assumption (9) gave us for the trial run, 
we now have a much more complex aggregate labour supply. It consists 
of a multiplicity of potential supplies of homogeneous ‘efficiency units’ for 
a large number of distinguishable jobs. The total and the composition of 
these potential supplies is constant and their assumed distribution among 
the changing membership of the human population is also constant, but 
only such selections from them as are consistent with the assumption of 
full employment can be employed at any one time. 

By making closely analogous arrangements we can discard assumption 
(10) in virtue of which we have so far managed to forget about land. To 
our constant human population we attach, as it were, a slave population 
of acres of land, also (since there are no wasting assets) constant. These 
are owned by humans. They too yield productive services, but there is 
the important distinction between these services and those produced by 
men that the former cost their owner no effort.2 He will therefore allow 
his acres to be used without payment, but the competition of users will 
cause the owners of exceptional acres to be paid a rent of the value of the 
extra output their use permits as compared with the least efficient acre 
in use. 

The definition of human ‘efficiency units’ has to include in its ‘standard 
physical circumstances’ some specified quantity and quality for the 
natural resources used however minimally in any technique, and if in fact 
it is possible that there are not plenty of parcels of land with these qualities 

1 It may be noted that since in the course of the evolution of the economy the aggregate 
of persons with special abilities who are actually employed in the jobs for which they have 
these abilities may vary, the aggregate employment of efficiency units may somewhat vary, 
though employment in terms of man-years is supposed constant. On our assumptions this 
discrepancy is unlikely to be significant. 

* Even this distinction vanishes if mere idle possession of all and any land however poor 


and quite apart from the marketability of its produce confers a pleasure on owners for the 
abandonment of which economic compensation is required. 
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(for all and every job), we obviously get into difficulties in devising any § 


account of the development of the labour market. And unfortunately 
while it seems, so to speak, anthropometrically plausible to assume as 
much uniformity for labour as we have just done, wherever on the globe’s 
surface we are putting an imaginary country, geographers would deny us 
such help for land. There would seem to be a wide range of possible 
distributions of the characteristics for land that are relevant to wants and 
techniques and even attitudes to work, and each of these will involve a 
different pattern of growth. Hence, as this is an essay, not a treatise, we 
must select. 

We assume for land (rather as we did for humans) that most acres are 
of uniform quality for most purposes, that at the margin their quality is 
nearly constant, and that in the progress of income there are no big general 
changes in the aggregate demand for land. At least a country with a 
fertile soil and a constant population might fit this bill. It would, for 
example, if, even though people start with an intense desire for more food, 
mechanization is productive in agriculture and the land-current labour 
ratio in farming does not change much as food output grows; if the super- 
cession of handicrafts by manufacturers also required not much more or 
less land, and if no advanced luxuries (e.g. deer-stalking, national parks) 
required exceptional quantities of standard land (or that if they did, 
highly capitalized techniques were very land-saving in other parts of the 
econ“ny).! But though we take this as a standard distribution we may 
allow as an important non-standard case conditions readily conceivable 
for a poor country. In these, though there may be plentiful land of uniform 
quality for most commodities, there is only a very limited supply of good 
land for some major use (e.g. food growing) and no advanced technique 
by which this land can be economized in the production of this com- 
modity. 

With two major exceptions and some minor modifications these revised 
assumptions seem to leave the evolution of distribution much what it was 
in the simple model. 

The mere existence of quasi-rents imposes an inequality of incomes from 
current work. But there seems no special reason why this inequality 
should increase rather than diminish in the process of time. Different 
kinds of quasi-rents will come and go as industries rise and fall. On the 
assumption we have made, changes in the aggregate are unlikely to be large or 
important. The same applies to rents from land on the principal assumption. 


1 If the reader will not be comfortable without pure rent for nearly all land in use he can 
either (1) make each acre only good for one use, but the acres for that use very variable, or 
(2) make most land uniformly useful for most products, but with the margin of employment 
moving about narrowly on a small margin of uniform but distinctly less useful land. But 
flee assumptions which make aggregate rents fluctuate! 
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In the first sketch it was argued that, after some initial accident had 
started off some investors, they and their heirs might continue for long 
years to be the only investors so that a small rich class quite distinct from 
the mass of the population might emerge. The introduction of inequality 
in earned income and of a class of unearned incomes, both variable, makes 
this much less probable: there will now be a stream of recruits to the 
saving classes from the richer or more parsimonious of the rent and quasi- 
rent owners who are thrown up by the evolution of the market, even before 
standard real wages reach the point at which normally far-sighted men 
can save. 

Again, before, real wages never fell. Now they can—not only those of 
quasi-rent owners, but those of standard workers in standard jobs. This 
would happen if over a particular range of income and prices they had an 
inelastic demand for some commodity in inelastic supply (either for labour 
or land reasons) on which the investors wished to spend a significant pro- 
portion of their increasing real incomes. However, except for the very 
important case of a non-standard supply of land, the first of the two major 
differences on the side of distribution between this and the earlier version 
of our model, such a fall does not seem likely ever to be important or 
long lasting. 

Consider next this poor country case, and suppose it reduced to its 
simplest possible terms. Imagine that in the initial state of affairs the 
community consists of a hungry peasantry using the whole supply of 
uniform good land (for which they need to pay no rent) to produce wheat, 
part of which they sell for cloth to a body of hand-weavers working on 
agriculturally useless land; the only additional land is increasingly bad 
for wheat-growing ; farm mechanization is impossible, but hand-weaving 
can be profitably replaced by looms; no one can readily reduce his present 
consumption of cloth, but everybody would wish to spend most of any 
increase in his income on wheat (until at least he gets a great deal richer). 
Suppose as before that investment in looms starts as a result of some 
happy accident (happy at least for landlords). The investor spends all 
the extra cloth that he produces that does not go to further net invest- 
ment on wheat, hand-weavers becoming peasants. Marginal wheat output 
per man falls, as some poor land has now to be used for the first time, and 
the price of wheat in terms of cloth and current labour rises. Both the 
weavers and the peasants accept the decline in their real incomes because 
they would rather go hungrier than more naked. The landlords accept a 
rent. The investor gets more wheat, though not as much as the physical 
productivity of looms might have led him to expect had he forgotten 
about the difficulty of increasing wheat production. It is doubtful whether 
he will continue investing for long when the real rate of return (in terms of 
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the consumption good that really interests him) is steadily falling.1 But 
he might sell out to the landlords, who might soon become interested in 
saving, and it is inevitable that they at least should stop saving when the 
textile industry was fully mechanized. Thus in this deplorable case the 
development of the economy would end either (1) with a zero rate of 
interest, all the capital being owned by the landlords who would have 
been enriched by both the net product of the machines and the rent, with - 
the rest of the population poorer than ever ; or (2) with a positive rate of 
interest and certainly some landlords and probably some distinct class of 
capitalists raised to opulence, but the wage-earners nevertheless poorer. 

However, even if we confine our attention to models without the un- 
happy shortage of naturai resources which entails these grim consequences, 
there is in our new assumptions about labour a fresh but rathersimilar way 
in which progress may be halted in a rich community. We have said there 
may be non-standard jobs commanding a differential in wages that may 
change as real income grows. We have also, by confining to standard jobs 
the assumption that the number of efficiency units a man will supply is 
independent of his real wage, let ourselves suppose that for these jobs the 
individual’s work supply curve may be backward sloping. The supply 
price of commodities produced in such conditions may therefore soar. If 
they are in inelastic demand at certain levels of income, an indirect conse- 
quence may be that saving is retarded or even stopped. Domestic service 
is a conceivable case in point: all the more so since without servants a 
rich man cannot enjoy large supplies of other goods or services. If luxuries 
get dearer and dearer the motive for accumulation may be weakened, not 
strengthened. Or the rising cost commodity might, like coal, be essential 
to the production of almost all capital goods: in which case the return on 
investment is directly reduced. In advanced modern communities the 
emergence of a strong dist.ste for some types of work and the absence of 
any way of providing close substitutes for such labour except at immense 
cost seems at least a less improbable type of cause for a decline of net 
investment towards zero than any shortage of suitable land for advanced 
wants. 


VI. Complex Model: Depreciation and Technique 


Once we allow for a variety of grades of labour and land, it would 
plainly be absurd to go on postulating as in assumption (11) that at most 
only two invariable techniques are possible in any industry. But as with 
diversity in the labour and land markets it seems unnecessary to go the 

1 If they persisted in saving net till the rate of interest were zero, it is almost inconceiv- 
able that they would not then proceed to liquidate their capital since they would be poorer 


than they or their ancestors ever had been in the past. If so, they will find their current real 
wages rising as they dispose of their capital. 
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whole way. To imagine that almost any combination of almost any 
quantities and qualities of labour, land, and capital will produce relevant 
quantities of product may be well for differential equations, but it is hard 
on the imagination and somewhat remote from conditions of (even 
imaginary) economic history. Instead we shall suppose a variety of dis- 
tinct techniques which will vary in the types of labour and land they use 
and in the ratios in which they are combined and which, in the dominant 
class of mechanized techniques, will vary also in the amount of capital 
engaged. But each technique will as before be fixed in the sense that no 
small adjustment in proportions is ever worth while. Thus employers will 
switch from one technique to another when it pays them to do so: they 
will not glide about among an infinity of techniques or over one infinitely 
adjustable technique. 

This postulate of invariability may seem unduly violent. But once an 
investor has erected a factory of a given form and size he may not be ab!» 
very much to vary the quantities of the factors he uses in it except with 
great cost until some important parts of his capital stock wear out. To 
assume therefore that techniques cannot be slightly adjusted but may 
occasionally be subjected to large changes (whether on replacement or 
sometimes by premature scrapping) may be less unrealistic than to sup- 
pose them always continuously variable. 

But this excuse entails (if not in logic, at least in common sense) the 
abandonment also of assumption (12) by virtue of which all capital goods 
were kept eternally in perfect condition by maintenance and could be 
converted into or merged in machines for other industries without special 
cost. We need not, once again, go to the other extreme and imagine that 
all machines function perfectly without any identifiable maintenance until 
they suddenly collapse into valueless dust at the end of a definite physical 
life ; but we can suppose that each complex of capital has a definite life, 
that despite maintenance at a steady rate during its life it becomes useless 
for production at its end ; that its value as scrap is always small compared 
with its original cost in terms of standard labour, but finally that, as 
before, its annual output and the quantity of co-operant factors it requires 
while in use are constant. The unrealities in this are: treating the whole 
factory as a homogeneous machine, ignoring the variety of speeds at which 
its parts will wear out (even with constant use) and neglecting the varia- 
bility of intensity of use. These do not seem to be more than convenient 
simplifications in a discussion of long-term changes in full employment 
conditions. 

It now becomes necessary to allow for depreciation. We have made no 
sp2cial assumptions about the motives and machinery of saving and we 
have evaded all reference to money—that creature of uncertainty and risk 
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which, had we brought it in, would only have been the ghost of its real 
self in this stable certain world—so that our capital market must at best 
be an arbitrary affair. But we may reasonably suppose that (a) when a 
man newly invests in year z a sum which will in that year command the 
services of N standard labourers (to stick to a convenient standard of 
value), the shares he receives are a title to the value in each year of the 
net product of a new machine lasting Y years; (b) it is also a condition of 
the loan that at the end of Y years or at any earlier date on which the 
machine may be scrapped he is offered a sum of resources back which will 
again command in that year the services of N standard labourers; and 
(c) there is a perfect market in shares of all maturities. In this case every 
share can be made to be worth its original cost (in terms of standard 
labour) if an appropriate sum is set aside for depreciation, and also, some- 
times, for obsolescence. On our assumptions these would not need to be 
held in liquid form : they can, indeed must, be invested in the same types 
of capital goods as are currently being purchased, and earn the same 
annual return. A close inspection of the calculations needed to fix the 
‘appropriate’ changes for depreciation and obsolescence raises, it will be 
found, some most awkward problems of stability, especially if the rate of 
return is not constant or changing very slowly and smoothly. It may be 
doubted whether these particular difficulties would be quantitatively 
large and they could be made to vanish by the introduction of a harmless 
modicum of uncertainty: perhaps therefore we may neglect them here, 
and merely assume that a book-keeping system would be possible in our 
world which would for all practical purposes obviate capital gains and 
losses. If this is acceptable, we can continue to treat the marginal return 
on particular investments as the only criterion for the investor’s choice. 

The revision of the provisional assumptions (9)-(12) is now complete 
and we have fresh postulates about land, labour, and capital and technique 
that seem general enough for our purposes. Those on land and labour did 
not do very much to modify the evolving pattern of distribution displayed 
in the preliminary model. What now of production ? 

The first casualty is the simple definition of the physical productivity of 
capital prominent in the first part of the argument. It has to be recast to 
cope with the new diversity of factors, and in so doing must become a very 
much more tenuous affair. Various alternative forms are open. The one 
that seems most convenient is to rename the net physical productivity as 
the net standard physical productivity and define it as the rates of the 
net product of a machine to its capital cost when (a) all labour employed 
in making and working the machine is standard labour, (b) land used in 
the technique is of some defined quality (say that most frequently used), 
(c) the product is valued at its labour cost when made by standard labour 
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in a defined handicraft technique, and (d) it is assumed that the land used 
pays no rent.? 

Next victim is the equality of the physical productivity of machines of 
particular kinds. The machine first introduced will have a physical pro- 
ductivity above standard since it will be combined with exceptional 
labour and the best land available—let alone being itself possibly made 
by exceptional machine-makers. Successive machines will have smaller 
products until standard labour is being employed, or beyond this point if 
there is a continued deterioration in the quality of successive plots of 
land used. The supply curve for a commodity produced by a particular 
technique is no longer perfectly elastic even though perfect labour mobility 
is assumed, even if there is a wholly elastic supply of capital to individual 
industries and even though everything being foreseen there is no difficulty 
in getting new firms in in time. 

We can still plead that eventually—once all the exceptional co-operant 
labour has been absorbed—the curve will be flat in most industries since 
most of them will not need any very special type of land, but for these 
reasons alone we can no longer treat the equality of the defined net 
standard physical productivity with the rate of interest as the cue to 
mechanization. Its place has to be taken for this purpose by an actual 
productivity with possibly very exceptional factor units at possibly very 
temporary prices. Worse still, we can no longer assume that the standard 
labour price of the handicraft product which mechanization displaces is 
always ruling when mechanization starts: the initial position may be on 
the rising part of the handicraft supply curve (which may for land reasons 
indeed sometimes never have a flat section). This may be unusual, but 
mechanization will undoubtedly bring the handicraft supply back (so to 
speak) eventually to the sloping part.of the curve (unless, freakishly, there 
is not one). Thus the process of mechanizing an industry involves some 
costs that rise over time and others that fall and the two sequences may 
be simultaneous. 

An important implication of this is that it is no longer true that only 
one industry is being mechanized at once (or, in other words, that two 
techniques can only be concurrently employed in one industry) as was the 
case in the preliminary model. For now, even if the price of the product 
in any year is fixed irrespective of the amount of investment (by the 
existence of a perfectly elastic supply from the handicraft sector), rising 
non-capital unit costs in the mechanized sector may make further invest- 
ment less profitable than investment in another partially mechanized 


1 It is tempting to include rent. Every unit of land in some industries may always pay 
@ rent because, even if it is the worst in use for the purposes of that industry, it will be 
better than the worst for some other land use. But such cases would be the minority. 
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industry at the prevailing interest rate. Further, since now a number of 
alternative techniques, mechanized and handicraft, are now assumed 
possible in any one industry, it may be that not two but several supply 
curves contain sections below price—i.e. that a variety of techniques are 
simultaneously in use in one industry. And all this in conditions which 
can only be described as perfect equilibrium—nobody ever has cause to 
regret their own deeds, much though they may envy the endowments of 
others. However, exotic as these propositions sound, they may be deflated 
into the simple truth that sometimes there may be several ways of doing 
one thing equally well. 

Transition from one mechanized technique to another needs some dis- 
cussion. Normally one would expect this to be from a less to a more 
capital-intensive technique, though changes in other factor prices may 
overbear the effects of the fall in rate of interest. Normally too it should 
be smooth since, if there are any specific factors making the first installa- 
tions of the higher technique more productive than the later, these will be 
introduced first to meet the expansion of demand for the product (which 
we may expect to be probably occurring) and only then to replace old 
machines as they wear out. But one might consider, as a hard case, that 
in which the supply curves for each technique are constant in any one 
year, but converge in monetary terms through a fall in the rate of interest 
so that it would become profitable one year to replace all the existing 
machines with new ones irrespective of their age. In conditions of perfect 
foresight what would appear to happen on such an occasion would be 
that new investments in or replacement of machines of the old kind would 
be so reduced in advance of the switch as to raise price far enough to 
provide any extra depreciation necessary on machines that would have tc 
be scrapped or at least not earn normal returns after the new technique 
was introduced. The change of technique would be accommodated by 
advance divergences in investment output and prices away from the 
earlier trend. The exact course of events—whether, for example, new 
investment in the old technique stopped entirely for some years before the 
new was introduced, how long old depreciated machines remained in use 
after the change, and whether scrapping actually took place—would 
appear to depend in complex fashion on trends of income and demand, 
elasticities of demand, life-spans, and depreciation-maintenance ratios. It 
seems safest to leave the matter there. 

Lastly there is a major difference between the two versions of our model 
in the behaviour of prices. In the preliminary sketch none ever rose and 
the only ones that fell were those of mechanized goods which fell in pro- 
portion to the fall in the rate of interest and the capital-labour ratio. In 
this more complete picture some may rise and even fluctuate owing to 
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rent factors (human and natural) and switches of technique. But because 
of our substantive assumptions about the patterns of diversity in land and 
labour it does not seem that these rises could be serious, except in the two 
special cases considered at the end of the last section. 

Yet, when all these complications are looked at as a whole, it still 
seems that the main lines of the sequences that describe the production 
side of the story, like those dealing with distribution, are more or less 
intact. It is now very much larger than the simple schedule with one 
machine to an industry that we had before, but it is still, so to speak, an 
organized body. The advance guard of mechanization, if one may so 
call capital first entering handicraft trades, no longer attacks one target 
after another in orderly succession. It may find profitable lodgement in 
many places at once and sometimes even retreat. But behind this margin 
the expansion of investment, though now with intensification as well as 
extension, goes on much as before. The relativity of most prices is still 
dictated by the capital-current labour ratio and the rate of return because 
most labour is standard and most land interchangeable. The composition 
of net investment in any year is a topic of hideous complexity since no 
normal demand curves help when many changing prices and incomes are 
intimately concerned, and one which this discussion has only touched on, 
but it is clear that the programme on our assumptions has to be such as to 
yield this fairly simple result. Though there are in effect a host of excep- 
tions in this complex model, the new postulates are such that the earlier 
rules are still obeyed in most industries at most times. 
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